are 
a ori 


Digitized by the Internet Archive 
in 2022 with funding from 
Kahle/Austin Foundation 


https://archive.org/details/classsizeatcolleO000ear| 


CLASS SIZE AT THE 
COLLEGE LEVEL 


Class Size at the 
College Level 


BY 
EARL HUDELSON 


PROFESSOR OF EDUCATION 
UNIVERSITY OF MINNESOTA 


THE UNIVERSITY OF MINNESOTA PRESS 
MINNEAPOLIS 


COPYRIGHT MAS 
BY THE UNIVERSITY OF MINNESOTA 


ALL RIGHTS RESERVED 


PRINTED IN THE UNT DAS TARDES IO REA ME RICA 


FOREWORD 


The experimental studies reported in this volume have been 
fostered by the University of Minnesota Committee on Educational 
Research. In the early days of this committee’s existence the ques- 
tion of class size had become exceedingly perplexing. Increase in 
numbers of college students had irresistibly pushed up the size of 
classes until it was difficult to find rooms of sufficiently large size 
to house them. In addition to the administrative difficulties thus 
created there was widely prevalent the feeling that instruction in 
large classes was difficult, and that both students and faculty were 
being victimized by conditions which neither they nor the admin- 
istration could control. The proposal to submit the matter to ex- 
perimental investigation was received by the committee with some 
misgivings as to the possibility of a fruitful study, but the great 
importance of the issues involved was an obvious justification for 
an effort of even meager promise. 

Accordingly, in April, 1924, a subcommittee was organized to 
outline a technique and to undertake as thoroughgoing an investiga- 
tion of the matter as could be made. This subcommittee was com- 
posed of the following persons: Mr. W. S. Foster, Professor of 
Psychology; Mr. Everett Fraser, Dean of the Law School; 
Mr. Earl Hudelson, Professor of Education; Dr. R. E. Scammon, 
Professor of Anatomy; and Mr. F. von Borgersrode, Assistant 
Director of the Bureau of Educational Research. Professor Hudel- 
son has acted as chairman of the subcommittee and director of the 
investigation. Throughout the period he has had cordial coopera- 
tion not merely from other members of the subcommittee, but from 
many instructors and administrative officers in the University. In 
a genuine sense the completed report is a cooperative affair. Great 
credit, however, is due to Professor Hudelson for his devoted and 
wise, management of the investigation. 

This report marks for the University of Minnesota a new ap- 
proach to the study of its own problems, namely, that of experi- 
mental investigation. You have here not merely an examination 
of the university records, but the conscious attempt to set up experi- 
mental teaching situations, to control the contributing factors, and 
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to measure the influence of a single factor. As a method of study- 
ing college education this program can be made to bear large fruit- 
age in the consideration of educational problems. If the investiga- 
tion had done nothing more than to demonstrate the possibility of 
the experimental method as applied to the problems of college edu- 
cation, this study would have large significance. Such demonstra- 
tion is probably more important in the long run than any specific 
finding concerning the effectiveness of instruction in classes of 
different sizes. 

However, the results of the investigation as bearing upon the 
importance of class size in determining the achievement of college 
students can be regarded as little short of epoch making in their 
implications. A sufficient variety of subject matter and of teach- 
ing types was included in the investigatory program to suggest 
wider generalization than Mr. Hudelson and his co-workers have 
seen fit to make. However, within the scope of its investigation 
and confining its interpretation to demonstrated results, the com- 
mittee concludes that class size is a minor factor in determining 
educational achievement. By all the usual measures for evaluating 
the results of instruction students achieve quite as much in large 
classes as they do in small, and there are some instructors at least 
who teach quite as effectively in large as in small classes. The 
significance of this finding lies in its meaning for the reorganiza- 
tion of college teaching. Small classes are expensive; large classes 
relatively cheap. If students in large classes achieve results equal 
to the achievements of those in small units, there can be no justifica- 
tion for the retention of the more expensive program. 

Because of the obvious implication of these facts it is apparent 
that the results of this investigation will penetrate the organization 
and administration of our institutions of higher learning in a vital 
way and will effect important economies without loss of educational 
efficiency. Here are implications of the highest significance for the 
University’s building program, for the organization of instruction, 
and for the character and qualifications of its teaching faculty. 


M. E. HacaertY, Chairman of the Committee 
on Educational Research 
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CLASS SIZE AT THE COLLEGE LEVEL 


CHAPTER I. 
INTRODUCTION 


SIGNIFICANCE OF THE PROBLEM 


The question of class size is significant for several reasons. The 
most obvious is the cost of instruction, which is the greatest single 
determinant of educational expense, from the kindergarten through 
the university. The major factors involved in instructional costs 
are salary schedule and teaching load. Teaching load includes 
hours of teaching and number of students. As these factors are 
ordinarily administered today, class size is the greatest single 
variable determinant of educational cost. Increasing the size of 
classes, then, offers an obvious and tempting means to immediate 
educational economy. 

But educational economy does not necessarily imply lower edu- 
cational expense; it may mean a wiser allocation of funds. If 
larger classes prove feasible in all subjects and under all instruc- 
tors, then, obviously, total costs should decrease; but larger classes 
in certain subjects may only release funds for departments in which 
large sections are impracticable, or the funds may be used to at- 
tract better instructors or for more adequate facilities. The prom- 
ise of lower total expenditure is not necessarily implicit in any 
investigation of class size. 

A less obvious but probably no less significant aspect of the 
problem is the relation of class size to educational opportunity. 
The school is indeed fortunate that can boast of more than a few 
great teachers. A very small proportion of the students, therefore, 
have an opportunity of coming under the influence of great leaders. 
This unintentional discrimination is hardly consistent with our 
ideal of equal opportunity; but it appears to be inevitable as long 
as small classes prevail. If it could be proved that all, or even 
some, of these master teachers can learn to handle large classes as 
effectively, or even nearly as effectively, as they handle small ones, 
a higher percentage of students could come into their rightful edu- 
cational heritage. Even if only certain courses, or particular parts 
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of courses, were found to be adaptable to bigger classes, the effects 
of the enlarged influence of great teachers might be incalculable. 
Moreover, larger classes would effect economies that would enable 
institutions to hold their great teachers and attract others. Emer- 
son visioned these possibilities when he said: 

My college should have Allston, Greeneugh, Bryant, Irving, Webster, 
Alcott, summoned for its domestic professors. And if I must send abroad 
(and, if we send for dancers and singers and actors, why not at the same 
prices for scholars?), Carlyle, Hallam, Campbell, should come and read 
lectures on History, Poetry, Letters. I would bid my men come for the 
love of God and man, promising them an open field and a boundless oppor- 
tunity, and they should make their own terms. Then I would open my 
lecture-rooms to the wide nation; and they should pay, each man, a fee 
that should give my professor a remuneration fit and noble.* Then I should 
see the lecture-room, the college, filled with life and hope. Students would 
come from afar; for who would not ride a hundred miles to hear some of 
these men giving his selectest thoughts to those who received them with 
joy? I should see living learning; the Muse once more in the eye and cheek 
of the youth. 


Closely related to this is the problem of instructional emphasis. 
At the University of Minnesota, for example, approximately 85 
per cent of the teaching in the Arts College is being done in the 
junior-college courses. This means that less than one-fifth of the 
resources of this college are available for instruction at a truly 
university level. The facilities of the physical plant and the en- 
ergies of the faculty are being usurped by students before they 
reach the senior college. As long as the unprecedented number of 
freshmen who surge over our university campuses each fall con- 
tinues to be assigned to classes of thirty or less there seems to be 
no relief from this disturbing situation. 

A fourth respect in which class size is of vital importance relates 
to the improvement of instruction. Probably the most significant 
trend in higher education today is its growing disposition to attack 
its own educational problems scientifically. Colleges and univer- 
sities, following the lead of elementary and secondary schools, are 
becoming laboratories wherein attempts are being made to determine 
experimentally the best administrative and instructional techniques. 


1A few years ago the faculty of a private college in America, seeing no other 
prospect of obtaining salaries sufficient to meet the increased cost of living, volun- 
tarily inaugurated a policy of larger classes. 
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The University of Minnesota is playing a prominent part in this 
movement. Under the guidance of the Committee on Educational 
Research, many instructors are investigating their own classroom 
problems. 

Now, this kind of teaching takes time. Just as the modern 
medical specialist devotes more time to research than to practice 
or consultation, so should the modern instructor have time to deter- 
mine inductively his best ways of teaching. Many an instructor, 
burning with a vision of better service, is too busy to do more than 
behold the vision. Many who are cognizant of their opportunities 
for professional self-improvement are too heavily scheduled to seize 
the opportunities. Larger classes offer a possible means of relief. 
It may well be that the direst losses that could possibly accrue 
from larger classes would be more than compensated for by afford- 
ing conscientious, competent, open-minded instructors a part of each 
day for introspection and modest research. 

There is a growing sentiment that senior colleges and univer- 
sities should put away childish things and begin to cultivate in their 
students initiative and a sense of responsibility. The spoon-fed 
diet is coming to be considered too soft for the proper conditioning 
of upper-classmen and graduate students. Compulsion is giving way 
to the practice of offering the student facilities and expert guidance 
and then insisting that he do a little thinking for himself. Presi- 
dent Aydelotte of Swarthmore, a pioneer in this movement, sums 
it up by saying: 

I think the most important feature of the whole honors system, as it 
is being worked out in this country, is the fact that it puts more responsi- 
bility on the student. We think too much about effective methods of 
teaching and not enough about effective methods of learning. No matter 


how good our teaching may be, each student must take the responsibility 
for his own education, and the sooner he finds that out the better for him.’ 


Apropos of the réle of the instructor, an article in the Robbins 
College Bulletin contends that “if the student has been faithful and 
has learned his lesson, then manifestly he has learned without the 
aid of the teacher. If he has been unfaithful and has not learned 
his lesson, then it is too late to learn in the recitation period. In 
either case the professor plays a minimum part in the student’s 


2Quoted in What the Colleges Are Doing, No. 25, May, 1927 (Boston: Ginn 
and Company). 
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mental progress.”? A review of their publications reveals that over 
a hundred colleges and universities in the United States are com- 
mitted to the principle of growing up and of demanding that their 
students grow up with them. 

A prevalent reason for opposing large classes is that instructors 
cannot “get over” the class. Getting over usually means quizzing. 
Small classes, then, are better adapted to the paradoxical practice 
of having the teacher who, supposedly, knows, quiz the students 
who, theoretically, are there to learn from him! Yet the majority 
of these same instructors favor putting students more upon their 
own responsibilities. Many students, too, particularly those with 
initiative and independence, chafe under conformity, compulsion, 
and strict accounting. They claim that large classes afford them 
more of the freedom and individual responsibility which their 
instructors profess to believe in but fail to demand in small classes. 
This is the issue that prompted Professors Erikson and Buchta 
to inject into their series of class-size experiments in Physics* 
varying amounts of student initiative and teacher coercion. In 
the report of his initial experiment Professor Erikson said: 


The question of coercion, personal and otherwise, in educational matters 
is, of course, one of great importance. In the earlier school years there 
can be no question as to its necessity. When it comes to the college or 
university there can still be no question as to the necessity for the degree 
of coercion that is exerted through examinations. There is, however, a 
question in this case as to the advisability of daily personal coercion. May 
it not be that the community is better served by providing higher educa- 
tional facilities only for those individuals to whom coercion is not neces- 
sary because of an inborn desire or hunger? Is it not quite likely that 
the slogan should be “Self-Education” and that the function of a univer- 
sity is to provide facilities which will be an incentive to self-education and 
which will, furthermore, make self-education more possible? Is it not 
probable that even now self-education is actually a more important factor 
than is commonly supposed; that the influence and aid of the instructor, 
though indispensable, are supplementary rather than predominating, and 
in many cases at least may be fully as effective en masse? 


The issue of class size, then, is no mere local, ephemeral, 
superficial whim affecting only the externals of educational organi- 
zation. Small classes, if they are to maintain, must justify them- 


3 Quoted in What the Colleges Are Doing, No. 25, May, 1927 (Boston: Ginn 
and Company). 
4See Chapters VII and VIII. 
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selves in terms of the ultimate purposes of education. If they 
cannot do so they will have to yield to classes that can. Any 
changes that may come should be prepared for in advance, for 
the necessary adaptations can hardly be expected in a single gen- 
eration of teachers. At any given time the optimum class size 
is that which produces maximum results with present facilities 
and under the best techniques of instruction and classroom man- 
agement that teachers generally know how to use. 


Crass-Size Limirations, REAL AND ASsUMPTIVE 


It would be asinine to contend that there are no real limitations 
to class size. In situations, for instance, where lecturing is proved 
to be the best method, the hour is wasted for the student who 
cannot hear the lecture. If it is necessary to teach by means of 
visual aids, such devices must be within the range of vision of 
the class. To say that class size is limited to the number of stu- 
dents that the largest available meeting place will accommodate 
is simply platitudinous. An enforced policy of big classes might 
preclude that degree of specialization commonly considered the 
prerogative of upper-classmen and graduates in a modern univer- 
sity. The object of electives would be largely defeated in ali but 
the mest populous universities if such offerings were made con- 
tingent upon large class enrollments. These limitations are real, 
practical, serious, and inherent. 

On the other hand, there is a much greater array of empirical 
objections to large classes. Some of the reasoning behind these 
antipathies is manifestly specious, while the soundness of other 
arguments depends upon conditions. One purpose of the present 
investigation is to try to determine which conclusions about class 
size are valid and when and why they are valid. 


PREVAILING ATTITUDES AND Reasons THEREFOR 


Large classes are generally unpopular among university in- 
structors. Even the most charitable contend that while such classes 
may be educationally expedient they are probably never educa- 
tionally advantageous. The aversions of a few instructors are so 
strong as to tax even their emotional equanimity. However un- 
reasonable they may be, these instructors are sincere and their 
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attitude is accountable. They themselves were educated in small 
classes; they either inherited or early acquired the all-but-universal 
faith in small classes; in so far as they were trained at all they 
were trained to teach small classes; most of their teaching experi- 
ence has been with small classes; and their students have fanned 
their fervor for small classes. Many instructors were trained and 
have taught in schools where small classes are a feature if not a 
fetish. If they have since made no effort to adapt their teaching 
procedures to large-class situations, these instructors may very 
well be having their best success with small classes. Moreover, 
in all too many cases large classes are instantly associated with 
increased teaching loads. To an instructor who, whether in imagi- 
nation or in reality, is staggering under his present pupil load, 
the wishing upon him of more students is a weak incentive to 
experimentation. He is tempted to remind his administrative 
superiors that one should never stop a man to preach heaven to 
him when he is running to catch a train, lest he miss both. It is 
not surprising, therefore, that university instructors, with their 
training and experience, find it easy to rationalize; nor is it strange 
that practically no sustained attention has been paid to class size 
at the university level. 

But the question is too momentous to be left to personal pre- 
dilection, and cannot truly be called settled until every reasonable 
effort has been made to adapt teaching procedures to large-class 
situations. Moreover, educational efficiency is a relative, not an 
absolute, matter. The faculty of the University of Minnesota, 
recognizing its simultaneous obligations to the student and to the 
state, has submerged its preferences and devoted itself for three 
years to an attempt to solve the complex problem of class size. 


History OF THE INVESTIGATION 


Several years ago President Coffman appointed a University 
Committee on Educational Research, consisting of administrative 
officers and other faculty members specifically interested in the 
study of university education, to investigate whatever it might 
conceive to be outstanding educational problems in the University 
of Minnesota. At least three members of the faculty had already 
carried on independently in their courses modest experiments on 
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class size and had found some rather disconcerting indications. 
These isolated studies and Edmonson’s report of his experiment 
at the University of Michigan” had come to the attention and 
aroused the concern of the Committee on Educational Research. 
Deciding to encourage further investigations along this line, it 
appointed, in 1924, a subcommittee on class size. 

The subcommittee’s conception of its functions is indicated in 
its first report of progress, submitted in December, 1924. 

The subcommittee on class size believes that its proper duties are to 
make available a review of the reports of previous investigations; to draw 
up suggestive experimental techniques for attacking the problems of 
class size; to make these techniques available to all instructors who may 
be interested; and to stand ready to advise and assist in the technical 
aspects of any experiment that may be undertaken. It is felt particularly 
that the subcommittee may be of service where intelligence tests need to 
be selected and administered; in pairing students for controlled experi- 
ments; where instructors desire to supplement their regular examinations 
with objective tests; and in the statistical analysis and interpretation of 
experimental results. 


The subcommittee did not then contemplate nor has it at any 
time attempted either coercion or suasion. Every experimental 
contribution to the investigation has been volunteered. The fac- 
ulty of one department, for instance, having been granted an appro- 
priation for a new building and wishing to know the most efficient 
size or sizes of classrooms to provide, requested the subcommittee 
to devise an experimental technique for determining the optimum 
class size or sizes in that department. The specter of rapidly 
mounting enrollments has inspired many of the experiments. Suf- 
fice to say, the motives have been practical throughout. 


Tur PROBLEM ANALYZED 


Upon careful analysis the problem of class size resolved itself 
into these major considerations: 
1. What is the optimum class size (or sizes) under present methods of 
instruction and classroom management? 
2. If small classes are better, are they enough better to justify the in- 


evitable increase in costs?’ 


5 Reviewed in Chapter JI. 
6 Stevenson found, for example, that it cost Chicago $15.00 per pupil to teach 
high school English in large classes to the point represented by a term mark of 
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8. If small classes show little or no advantage over large classes under 


present methods of instruction and management, can techniques be so 
refined or otherwise modified as to produce results favorable to larger 
classes? 


. If students achieve as well, or even nearly as well, in large classes as 


in small ones, can the continued maintenance of small groups be 
justified? May there be other important outcomes which can accrue 
only from small classes? If so, can these be isolated, controlled, and 
measured? 


. If somewhat larger classes prove to be practicable, how much larger 


can they be made without loss of efficiency? 


. Do students under present prevailing standards of class size really 


receive more individualized instruction than can be devised for larger 
classes?” 


. May it be that there are two supplementary but distinct problems— 


mass instruction on the one hand, on the other, individual or case treat- 
ment for students who deviate significantly from the mass in their 
characteristics and needs? 


. Under present standards and policies of financial support, how can 


universities most nearly realize their aims and perform their functions— 
by reducing the size of classes or by evolving means of handling larger 
classes as effectively as possible? 


9. Will relative results in large and small classes be the same for all stu- 


10. 


11. 


12. 


13. 


dents in all subjects under all teachers and with all methods of instruc- 
tion? If not, what are the critical factors in class size? 

If certain instructors are found to be capable of handling large classes 
effectively, what is there about them or their teaching that enables them 
to do it? 

If certain teaching procedures are found to be peculiarly adapted to 
large classes, can a sufficient number of instructors be trained to use 
those procedures? 

Do the practices necessary to the success of large classes impose un- 
reasonable demands upon teachers or students, or can administrative 
cooperation obviate or compensate for all unreasonable conditions? 
However successful large classes may prove to be in experimental 
situations, are they generally feasible with present facilities and under 
other existing conditions? 


77 per cent, whereas it cost $28.00 per pupil to break classes into small enough 
groups to raise the average term mark to 78 per cent. See also the cost studies by 
Erikson and Buchta in Chapter X. 


7Cornman (see Chapter II) suspected that real individualized instruction is 


possible only in classes so small as to be prohibitively expensive. 
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Tue PROGRAM or INVESTIGATION 


To answer as many as possible of the above questions the sub- 
committee projected the following program of investigation: 
1, To ascertain, by means of a questionnaire, the attitudes of the members 
of the faculty toward class size and their reasons therefor; the teaching 
methods which they have found to be most successful with large classes; 


and classroom procedures which, in their opinion, are least suited to 
large classes. 


2. To secure from a representative sampling of students their attitudes 
toward class size and their reasons therefor; the personal character- 
istics of instructors who, in the students’ opinion, are peculiarly 
successful large-class teachers; and descriptions of successful small- 
class and large-class teaching techniques, 


8. To visit the classes and analyze the procedures of reputedly successful 
large-class instructors, 


4. To study trends in class size throughout the University over a period 
of years. 


5. To study the effects of class size upon student achievement as ex- 
pressed in student marks. 


6. To analyze the results of large and small classes conducted under 
uncontrolled or semicontrolled conditions. 


7. To encourage and assist in the prosecution and to analyze the results 
of as many controlled class-size experiments in as many colleges or 
departments and under as many instructors and methods of teaching 
as possible. 


8. To assemble all available evidence on the relation of class size to 
educational costs. 


While limitations of time and facilities necessitated the cur- 
tailment of certain of the original plans, none were entirely aban- 
doned. Each plan is treated in more or less detail in subsequent 
chapters. Each, it is believed, contributes its part to the solution 
of the general problem of evaluating the effect of variation in 
class size upon the direct, measurable outcomes to the student, 
together with the concomitant implications as to costs, desirable 
qualities in instructors, and suitable techniques of instruction. 


Sources or Data 


The chief source of data has been actual experimentation car- 
ried on in 104 classes in the University of Minnesota through the 
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courtesy and with the cooperation of twenty-one instructors in 
eleven departments in four colleges. The experiments involved 
6,059 students—4,205 in large classes and 1,854 in small. Com- 
parative results are based upon 1,288 carefully matched pairs of 
students. The bulk of the supporting data on student scholarship 
has been drawn from class reports and student records on file in 
the registrar’s office. Instructors’ classbooks have also supplied 
much information. Intelligence records were obtained largely 
through the courtesy of Professors D. G. Paterson and W. S. 
Miller. Wherever necessary the records have been supplemented 
by personal interviews. Testimonial data were derived from re- 
plies to questionnaires, copies of which are exhibited in the 
Appendixes. 
METHODS OF INVESTIGATION 


The methods primarily employed in making the investigation 
were experimental, statistical, and the use of the questionnaire. 
Special stress was laid on experimental classroom projects because 
it was believed that evidence gained from them would have most 
vital import. Treatment of the evidence was limited to the simpler 
statistical processes. Instead of subjecting limited data to ex- 
tremely refined statistical techniques, it was considered of more 
defensible value to secure the same end by increasing the number 
of corroborating units of evidence. A determined effort was made 
to increase the number of separate experiments to the point where 
a range of significant factors might be uncovered which mere 
statistical manipulation would be powerless to disclose. 


CHAPTER II 


REVIEW OF INVESTIGATIONS ON CLASS SIZE 


A number of studies of more or less significance on one or 
another phase of the problem of class size have been made during 
the last thirty years. Though some of them now appear crude 
and their results inconsequential, most of these studies employed 
the best investigative techniques available at the time. They range 
all the way from the mere comparison of teachers’ subjective esti- 
mates through improvised local tests up to standardized objective 
outcome tests administered to carefully paired pupils in small and 
large classes under controlled conditions. They also range from 
a few pupils up to Stevenson’s elaborate experiments in some of 
the largest school systems in the country. Rarely have the large- 
class teachers seriously -attempted to adapt their procedures to 
iheir large classes. All that can fairly be claimed for the results of 
most of the investigations is that conventional small-class techniques 
were or were not effective with large classes. 

The problem of class size has been attacked from various 
angles. Instructional efficiency, for example, has been measured 
in terms of relative costs, scores on standardized or non-standard- 
ized achievement tests, rate of promotion, per cent of failures, per 
cent of withdrawals, pupil improvement, pupil participation, dis- 
tribution of school marks, economy of time, pupil attention in class, 
time spent in routine classroom activities, pupil conduct, and 
opinions of pupils, teachers, and administrators. Roughly speak- 
ing, however, the investigations have been concerned either with 
administrative efficiency or pupil accomplishment. The first in- 
volves wealth per pupil, cost per pupil, cost per class, and pupils 
per class. Comparisons are based upon the median tax rate and 
the median class cost for the country as a whole. Since class size 
reacts upon school costs, which in turn make demands upon taxable 
resources, it is possible to compute the effects of class size upon 
school costs and taxable wealth. Using the median tax rate and 
median class costs as standards, the present and the theoretical 
efficiency of schools or school systems can be calculated. That is, 
one may place a city, for example, on a scale with respect to all 
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other cities (or, better, with respect to all other cities of its size 
and social composition) and compare what it is doing with what 
it may reasonably be expected to do. The basis of comparison is, 
of course, that point where results equal costs. In other words, 
the ideal ratio is 1. Almack (41)! actually computed a size-of- 
class efficiency index for elementary schools in the 196 cities of 
the country having [at that time] a population exceeding 30,000. 
He determined that for these cities, costs most nearly equal results 
in classes enrolling 38 pupils. He also concluded that none of 
these cities with its [then] present wealth could maintain ele- 
mentary school classes of fewer than 25 pupils without exceeding 
the median tax rate. 

The other approach to the problem has been through compara- 
tive studies of educational results from classes of various sizes. 
Before reviewing these it should perhaps be noted that the two 
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angles of approach, though different in emphasis, are not mutually 
exclusive. In the study already referred to, Almack established 
a rather arbitrary criterion of instructional efficiency as his basis 
of comparison. Moreover, he assumed that, within limits at least, 
reducing class size will increase educational efficiency. This is 
the very question that the second type of investigation seeks to 
answer. In neither type, however, can school costs be wholly 
ignored. Obviously, if it were postulated that results are indi- 
rectly proportional to class size, schoolroom application could 
easily reach the point of reductio ad absurdum. The major factor 
in either type of investigation is, therefore, inevitably a minor 
factor in the other. 

Any exhaustive study of the relation of class size to educational 
efficiency must involve, in addition to class size proper, a consid- 
eration of such factors as the aims of education, the intelligence 
of the students, the ability of the teacher, the physical facilities 
of the classroom, the nature of the subject matter, the size of the 
classes to which the pupils have been accustomed, the efforts made 
by the teachers to adapt instruction to the size of the class, and 
the reliability of the means employed for measuring teaching ability 
and student accomplishment. No such exhaustive study of class 
size has yet been made. None could have been made prior to 
about 1915, for until that time no reliable means were available 
for determining the intelligence and achievement of pupils. But 
even since 1915 investigators have not always utilized reliable 
measures of these factors, and means of judging teaching efficiency 
are still very imperfect. 

Most of the investigations on class size have been confined to 
the elementary school. Only within the last few years have high 
schools approached the problem scientifically. There has been 
one investigation in a normal school. Michigan and Minnesota 
seem thus far to be the only universities audacious enough to raise 
the question of class size, and at Michigan the investigation appears 
to have spent its force on a single experiment in a single course. 
Though it did not utilize every feasible means of comparison, the 
Michigan study consisted of an otherwise carefully controlled 
experiment and observed typical university classroom conditions 
and procedures. It will be summarized in its proper chronological 
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place in the following review of all the significant investigations 
that have been found concerning the relation of class size to edu- 
cational efficiency. 

By means of the best tests then available, Dr. J. M. Rice 
(56 and 57) in 1896 measured the arithmetic ability of six thou- 
sand children in grades IV to VIII, selected from eighteen schools 
in seven cities. Though he found“that the number of pupils per 
class was larger in the six schools having the highest scores on his 
tests than in the schools having the lowest scores, the results, in 
his judgment, warranted the conclusion that there was no sig- 
nificant relationship between class size and achievement in arith- 
metic as measured by his tests. He came to the same conclusion 
as a result of his tests of language achievement, which he admin- 
istered to 8,300 children in grades IV to VIII in nine cities. 
These studies, like all of the investigations made by this pioneer, 
were carefully conducted with the best technique then available. 
Nothing was reliably known about the pupils’ intelligence, the 
ability of the teachers, or the size of class to which the pupils 
were accustomed. 

In 1909 Cornman (45) studied the progress of 320 primary 
and grammar grade classes in Philadelphia from three angles— 
promotion per cents, monthly reports, and pupil conduct. The 
classes were arranged in three groups according to size, as fol- 
lows: under 40, 40 to 49, and 50 and over. The highest promotion 
record was made by the middle-sized group. The record of the 
50-and-over group was 2.9 per cent below that of the under-40 
group. Cornman concluded that the results of his promotion-rate 
study failed to reveal any significant advantage either way; that, 
by and large, classes of medium size make the best showing; that, 
on the whole, large classes do not fall much below the other 
groups; that in the grammar grades, the larger the class the better 
its promotion record; and that classes containing 50 or more 
pupils make a poorer showing in the primary than in the grammar 
grades. 

Cornman’s analysis of report-card data led him to conclude 
that in the grammar grades the largest classes received the great- 
est per cent of high marks; that in the total for all grades the 
medium-sized classes (40 to 49) made the best record; and that 
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in the primary grades the smallest classes rated highest. The 
records of pupil conduct revealed that the largest classes showed 
up best and the medium-sized classes worst. Cornman contended 
that there is a problem of mass education and that there is an 
entirely different problem of individual development. The latter, 
he claimed, should supplement the former when special conditions 
need to be met. He therefore recommended regular elementary 
school classes of 40 to 50, with classes of 15 to 25 for pupils who 
offer special problems. 

In 1913 Boyer (43) made a similar study of promotion rates 
in ten districts of Philadelphia. He found that in the primary 
grades the advantage lay with the medium-sized classes but that 
in the grammar grades promotion rates decreased as the size of 
the class increased. Boyer was not satisfied with promotion rate 
as a basis of judging teaching efficiency and urged the need of 
reliable tests for this purpose. 

Bachman (9) during the years 1911-13 made a study in New 
York similar to those of Cornman and Boyer in Philadelphia. 
Bachman found only one more promotion per each ninety-four 
pupils in classes of fifty-and-under than in classes of over fifty. 

Elliott (17) in 1914 studied the promotion rates of several 
cities for elementary school classes of sizes ranging by fives from 
twenty or less to over fifty, and found no relationship between 
class size and promotion. He also tested fifth- and seventh-grade 
pupils in composition, spelling, handwriting, arithmetic, and range 
of vocabulary and found that in the fifth grade the larger classes 
were superior in writing, arithmetic, and composition, but inferior 
in spelling and range of vocabulary. In the seventh grade the 
larger classes were superior in composition but inferior in arith- 
metic, spelling, and range of vocabulary. 

Pupils who had been taught in large classes for at least four 
years were compared with pupils who had been taught in small 
classes for four or more years. The fifth-grade pupils with large- 
class experience were found to be superior in composition and 
arithmetic but inferior in vocabulary, penmanship, and spelling. 
In the seventh grade the large-class pupils excelled in writing but 
were inferior in the other subjects. 

Finally, Elliott measured the improvement of pupils in pen- 
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manship and language over a period of seventeen weeks. In one 
city the 83 classes that were measured in handwriting showed that 
(1) among classes which revealed no growth the small classes 
outnumbered the large three to one; (2) the lowest per cents of 
improvement were made in the small classes; and (3) the number 
of classes making a gain of 15 per cent or more beyond their 
initial records was greater among the large classes. In 42 classes 
measured in language the biggest gains in points were made by 
the large classes. Elliott's conclusion was that “results taken for 
the sole purpose of studying the improvement made by children 
show no correlation between class size and attainment.” 

Harlan (49) in 1915 investigated promotion rates in 1,346 
classes in thirty-two cities. He found promotion rates in all ele- 
mentary grades to be rather uniformly low for classes of 56 or 
more pupils and that, except for grades II and VII, the maximum 
rate of promotion was in the smallest classes and the minimum 
rate in the largest. Harlan also studied the records of with- 
drawals and concluded that the larger the classes the higher the 
percentage of permanent withdrawals, and that large classes, if 
not the cause, were at least accompanied by a high proportion of 
voluntary elimination. Other factors investigated by Harlan 
elicited from him the following conclusions: (1) Class size is 
not an important factor in determining the number [percentage? | 
of pupils giving attention to the recitation. (2) There is no 
regular increase in the percentage of pupils not taking active part 
in the recitation corresponding to the increase in the size of class. 
(3) There is no regular increase in the amount of time consumed 
in performing routine classroom activities as the size of the class 
increases; class size is not an important factor in efficient classroom 
management. (4) Small classes seem to waste more time (abso- 
lutely as well as proportionately) than large classes do.? 

Harlan also studied the arithmetic attainment of 675 classes 
in all elementary grades widely scattered throughout the country. 
He found that “without exception medium-sized classes are supe- 


2E. R. Smith and Stevenson both contend that these matters are relatively 
insignificant in that they depend far more upon the teacher than upon class size. 
Stevenson also deprecates evidence gathered from promotion rates because of the 
tendency of schools to set arbitrarily their independent policies of promotion. Cer- 
tainly customary methods of assigning school marks are open to the same criticism. 
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rior to large and small classes in achievement in arithmetic as 
measured by the Courtis Tests.* 

In none of the foregoing studies was account taken of such 
factors as teaching ability, pupil intelligence, and environmental 
influence. Moreover, except in Elliott’s investigation, no data 
were obtained as to the size of classes to which the pupils were 
accustomed. 

In 1916 Breed and McCarthy (44) reported a more carefully 
controlled experiment with 58 classes on the relationship of class 
size to efficiency in spelling. Each large class was paired with a 
small class in the same town or in a town of about the same size. 
A preliminary test of eighty words was given to both classes. 
After twenty days of study the same words were given again as a 
final test. The amount of time devoted to study and recitation, the 
number of words assigned each day, the method of teaching, the 
personnel of the testing staff, and, in so far as possible, the ability 
of the teachers, were all kept constant in this experiment. 

All large classes showed a greater per cent of improvement 
except those in grades III and VII. A further comparison was 
made of classes of different sizes having the same initial spelling 
ability, with substantially the same results. Fifty-nine per cent 
of the large classes exceeded in improvement the small classes 
with which they were paired. There was a regular increase in 
the amount of improvement from an enrollment of twenty to an 
enrollment of forty-five; beyond forty-five, a decrease. The au- 
thors recommended that classes in the elementary school of less 
than forty, especially below the seventh grade, be increased to 
forty or forty-five. 

The results of investigations conducted before 1917 indicate 
that, in general, unless elementary school classes exceed 45 or 50 
there is no clear evidence of diminished efficiency. Thus far, 
however, there had not been taken into consideration a number 
of factors which may reasonably be expected to affect the results 
of teaching. No devices were then available for measuring some 
of these factors. Progress had gone about as far as it had the 
means of going; consequently after 1915-16 there was a lull of 


8 This is the earliest recorded use of standardized tests for the purpose of 
determining the relative efficiency of classes of various sizes. 
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four or five years while educational scientists were deriving, refin- 
ing, and standardizing intelligence and achievement test materials. 
When experimentation was resumed about 1920, these powerful 
instruments were at hand to aid investigators in measuring factors 
that theretofore they had not been able to control. 

These refinements in experimental technique were soon applied 
to the problem of class size. In 1920 Stevenson (32) began a 
protracted investigation which continued till his untimely death 
in 1926. The first unit of the elementary school part of his 
study consisted of a controlled experiment with fifty classes in 
grades II, V, and VII in five elementary schools of Chicago. The 
fifty classes were taught by twenty-five teachers. Each teacher, 
in other words, taught a pair of classes—a smaller and a larger. 
Half of the larger classes were taught during the first semester 
and half during the second; likewise the smaller classes. In every 
case the paired classes were taught by the same teacher. They 
consisted of identical pupils except as children were added to or 
subtracted from the first-semester group to vary the size of the 
class. Stevenson’s data, however, are confined to those pupils 
who were taught by the same teacher in both classes. 

The intelligence of each pupil was tested, and paired classes 
were so manipulated that they were equal in both median intelli- 
gence and in variability. Attainment tests were given at the begin- 
ning of the first semester, at the end of the first semester, and at 
the close of the second semester. The final test of the first semester 
constituted the initial test of the second semester. Comparable 
forms of the same tests were used. Each semester covered four- 
teen weeks. Grade II was tested on spelling, word recognition, 
arithmetic, and understanding of sentences. Grades V and VII 
were measured in arithmetic, silent reading, and language. The 
aim of the investigation was to determine the extent to which the 
gains in small classes exceeded those in large classes, or vice versa, 
when the gains were made by the same pupils and the paired 
classes taught by the same teachers. 

For the 305 second-grade pupils, the average gain per pupil 
was in favor of the larger classes in all tested subjects except 
word recognition. The difference in all subjects in favor of the 
large classes was 19 per cent. The differences in arithmetic 
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(51%) and sentence understanding (30%) were large; those in 
spelling (6.5%) and word recognition (9%) were small. For the 
430 fifth-grade pupils, the average gain per pupil in all subjects 
combined was 24 per cent in favor of the smaller classes. The 
advantage was with the large classes in arithmetic (16%), but 
with the small classes in reading comprehension (77%), reading 
rate (48%), and language (21%). For the 141 seventh-grade 
pupils, the average gain per pupil in all subjects combined was 
53 per cent in favor of the small classes. Only in rate of reading 
was the advantage with the large classes. When all three grades 
are combined in all subjects that were pursued in common, the 
results show a gross superiority of about 8 per cent in favor of 
the small classes, or an average superiority per pupil of six-tenths 
of a T-score unit.* 

Stevenson’s conclusions were: 

Children in higher grades profit rather more by small classes than do 
children in the lower grades. If further investigation confirms this, the 
practice of teaching children in larger groups in the lowest grades would 
seem to be justified. We are, however, by no means prepared to take this 
position, since in this matter, as in so many others in connection with our 
investigation, the outstanding condition is not one of difference but rather 
of indifference. The small and conflicting superiorities one way or the 
other by small and large classes indicate that both good and poor teaching 
may be done in both large and small classes. So far, the size of classes, 
even when important influences affecting teaching are made constant, seems 
to determine the result only to a very small degree. 


Stevenson also studied the relation of class size to improve- 
ment of bright, average, and dull pupils in grades II, V, and VII. 
All pupils whose intelligence scores were less than the median 
score of the class immediately below were considered dull; all 
who were higher than the median of the class immediately above 
were counted bright; while all who fell between these two points 
were called pupils of average intelligence. Stevenson’s study 
involved 211 bright pupils, 360 children of mediocre capacity, and 
312 dull pupils. The gains made by each of these three groups 
in large and small classes were computed. The results led Steven- 
son to the conclusion that ‘‘small classes were, in general, of 
greatest advantage to the dull pupils.” The bright and average 


4A T-score unit is one-tenth of a standard deviation. 
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children made greater gains in the large classes than in the small 
classes in all subjects except language. The dull pupils made 
greater gains in the small classes than in the large classes in all 
subjects except spelling (which figured only in the second grade). 
Stevenson contended that “all the advantage of the small class is 
brought about by the presence of the dull pupils.” Average pupils 
profited about the same, whether they were in large or small 
classes. The difference in gains for all pupils was in favor of 
small classes by one point (7.9 as against 6.9). Dull second-grade 
pupils did not benefit by small classes, but among dull pupils in 
grades II, V, and VII combined, 56 of each 100 did better in the 
small classes. 

An analysis of reading revealed that, in Stevenson’s words, 
“if there is any definite conclusion with regard to reading, it is 
that rate increases in the large classes, while comprehension is 
unaffected.” 

In the first recorded high school investigation Stevenson (32) 
paired 134 Chicago high school classes (2,821 pupils) on the 
basis of intelligence medians and variability and studied their 
records in class work and on final examinations. He concluded 
from the results that “on the whole small classes did slightly— 
very slightly—better on term work and examinations than did the 
large classes with which they were paired. . . . The sixteen 
teachers seem to be able, according to their own ratings, to teach 
600 high school pupils about as efficiently as they do one-half that 
number.” ? 

When Stevenson compared the bright, average, and dull high 
school pupils in large and small classes he found that “all pupils 
combined derived a little more benefit from the small than from 
the large classes, and the average pupils obtained the greatest 
benefit.” Small classes were found to be most favorable to the 
average pupils, next most favorable to the dull pupils, and least 
advantageous to the bright pupils. 

Stevenson recommended: (1) that for future investigations the 
IQ rather than the intelligence score be used as a basis for classi- 
fication; (2) that the special abilities of pupils in a given subject 


5 This forces the issue: How much superiority should a small class show over 
a large one before the small class is justified? 
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be used as a partial criterion in classifying pupils into equal-ability 
groups; and (3) that a preliminary study be made to provide a 
large number of teachers of known ability to perform the experi- 
ment. It would then be possible, Stevenson felt, on the basis of 
gains made between initial and tinal tests, to correlate class size 
with educational results. We might then be in a position, he fur- 
ther believed, to determine the optimum size of classes in general, 
for teachers of different abilities, and for various school subjects. 

The chief limitation to the elementary school part of Steven- 
son’s study was the small difference in size between his “large” 
and “small” sections. This was due to his inability to secure 
markedly small groups in actual school practice. Though Steven- 
son did not state how small the differences were, it appears from his 
Tables XIV, XV, and XVI that in the second grade the average 
size of large classes was 49.7 and that for the small classes 32.7; 
in the fifth grade, 47.2 and 37.6; and in the seventh grade, 46.75 
and 88.5. In the high school part of his Chicago study the dif- 
ferences in size were significant. 

Though there is no published experimental evidence on them, 
an urgent need for research on these two highly important ques- 
tions was revealed in the course of Stevenson’s study: 

1. Would classification on the basis of intelligence make any difference in 
the relative improvement made in large and small classes? 


2. Can large classes of homogeneous intelligence do better work than can 
be done by small classes composed of very bright or very dull pupils? 


Stevenson did find (see Table II) in a comparison of intelli- 
gence scores, examination scores, and term ratings of bright and 
dull pupils in large and small high school English classes (1) that 
in the large classes the bright pupils made 117 per cent larger intel- 
ligence scores while their term and examination marks were only 
thirteen or fourteen per cent higher; (2) that in the small classes 
the bright pupils made 61 per cent better scores on the intelligence 
test but did no better work than the duller pupils as measured by 
their term and examination ratings; and (3) that there is appar- 
ently a decided waste of ability among those of high intelligence 
in both large and small high school English classes. 

By way of checking his Chicago high school results, Stevenson 
(34) also compared the examination scores and term averages of 
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large and small classes in Lynn, Massachusetts, Covington, Ken- 
tucky, and Grand Rapids, Michigan. The experimental technique 
was similar to that, and the results supplementary to and con- 
firmatory of, those of Stevenson’s Chicago high school investigation. 
It is apparent from Table III that in Lynn, Covington, and Grand 


> 
TABLE II 
COMPARISON OF ACCOMPLISHMENT BY BrIiGHT AND Durt Pupims IN LARGE 


AND SMALL CLASSES IN Hien ScmooL ENGLISH 
(After Stevenson.) 


LARGE CLASS SMALL CLASS 
Intelli- Exami- Intelli- Exami- 
gence Term nation gence Term nation 
Score Rating Score Score Rating Score 


The seven pupils having 

the highest intelli- 

PENCE ratios 141 85 82 111 80 79 
The seven pupils having 

the lowest intelli- 

gence rating asis 65 75 72 69 80 81 
Difference between aver- 

age ratings of bright 

and dull pupils.......... 76 10 10 42 OZ 
Per cent of difference 

between average rat- 

ings of bright and 

Cuillpuppils mec 117 13 14 61 O 03 


TABLE III 


COMPARATIVE ÁBILITIES AND MARKS IN LarGE AND Smarr Hiena ScHooL 
CLASSES IN Lynn, MASSACHUSETTS, COVINGTON, KENTUCKY, 
AND GRAND Rapips, MICHIGAN 
(After Stevenson.) 


INTELLI- EXAMINA- TERM 

Spee SIZE GENCE TION AVERAGE 

L S L S L S L S 
Algebra circcccssssscrescsasorsoes 37 15 107.7 109.9 73.1 76.3 83.8 82.1 
Wabin eee Oo 38 20 109.4 113.2 72.1 77.8 83.7 85.8 
Ancient history ............ 87 17 1099 1126 75.5 730 716.9 78.5 
WAS yarns. 38 19 96.4 97.2 63.0 69.8 63.0 68.6 
JOVEN LOC rro 36 18 102.3 103.4 65.3 60.3 71.4 66.7 
FE OLA See ccs cence 186 89 525.7 536.3 349.0 357.2 378.8 381.7 


Avera re E 37.2 18.6 105.1 1072 69.8 714 75.8 76.83 
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Rapids the smaller classes had an advantage of 1.6 points on 
average examination marks and of half of one point on term aver- 
ages. The slight superiority of the small classes in intelligence 
may have accounted for these differences in achievement. Steven- 
son concluded: 

We do not know the amount of superiority which a small class ought 
to show over a large one before the former justifies itself. We certainly 
hesitate to say that one or two points on the percentage scale are sufficient 
to justify small classes of approximately one-half the size of large ones. 
Since the amount of money spent for teaching in a modern high school 
approximates two-thirds to three-fourths of the total cost, the question of 


the size of classes is a highly important consideration in the total amount 
of money spent for schools. 


Stevenson’s (35) culminating study consisted of controlled 
experiments with large and small heterogeneous classes in the 
second, fifth, and seventh grades in Akron, Cincinnati, Cleveland, 
and Toledo. This investigation, designed to correct the shortcom- 
ing of his Chicago elementary school experiments, involved sig- 
nificant differences in class size. The data are based upon the 
achievement records of 1,129 pupils. There were twenty-six pairs 
of classes in the second grade, twenty pairs in the fifth grade, and 
sixteen pairs in the seventh grade. Each cooperating teacher 
taught a large class and its paired small class, one of which was 
taught during the first semester and the other during the second. 
The results are based upon only those classes which, being large 
the first semester, had a corresponding small class the same semes- 
ter.? All factors which were believed to influence the efficiency 
of instruction were kept as constant as possible except that of 
class size. Efficiency was measured in terms of the improvement 
made during the first and second semesters as indicated by scores 
on standardized tests. Measurements were taken at the beginning 
of the year, after fourteen weeks, and after twenty-eight weeks. 
In order to render the measurements in the various school branches 
comparable, all interpretations of improvement were expressed in 
terms of T-scores. Test papers were marked by the teachers and 
the scores checked. The results are shown in Table IV. While 
the direction of the advantage varied as between classes and sub- 

6 This policy was determined upon because efficiency was to be measured in 


terms of pupil progress, and improvement was consistently greater during one 
semester than the other. 
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jects, the general results were practically balanced in the second 
and seventh grades but decidedly in favor of large sections in the 
fifth grade. Small classes seem to have been particularly advan- 
tageous in spelling and large ones in reading. 


TABLE IV 


~ 
DIFFERENCES IN IMPROVEMENT BETWEEN LARGE AND SMALL CLASSES IN 
AKRON, CINCINNATI, CLEVELAND, AND ToLeDo, OHIO 
(After Stevenson.) 


Grape II GRADE V GRADE VII 
L S L S L S 
Av. 42 25 |Av. 44 26 |Av. 4l 25 
ABILITIES R. 82-50 19-82 |R. 34-54 18-32 |R. 382-48 16-30 
Per cent In Per cent In Per cent In 
of ad- favor of ad- favor of ad- favor 
vantage of vantage of vantage of 
Arithmetic 8.69 Small 
Problem solving 1.24 Large 13.92 Small 
Problem analysis 3.24 Small 19.68 Large 
Language 19.96 Large 10.97 Large 24.92 Large 
Grammar 18.15 Small 


Rate of reading - | 19.06 Large |249.78 Large 48.28 Large 
Reading compre- 

hension 118.26 Large 6.23 Large 
Spelling 1.80 Small 25.22 Small 20.51 Small 
Combined abilities | 2.53 Large 22.29 Large 2.89 Large 


Stevenson also found that in grade II the greatest progress was 
made by the largest classes, while the least advancement was made 
by classes between 30 and 40 in size. In grades V and VII the 
pupils consistently improved as the size of the class increased. All 
subjects considered, small classes were most advantageous to dull 
second-grade pupils and least advantageous to bright ones. Honors 
were even for second-grade pupils of mediocre ability. The bright 
fifth-graders were at a distinct advantage in large classes except 
in spelling. Little advantage is apparent either way for the medi- 
ocre and dull fifth-grade pupils. In the seventh grade the bright 
pupils were at an advantage in small classes, the dull pupils in 
large classes. In the three grades combined, honors were about 
evenly divided. 

Stevenson also manipulated his data to ascertain the class size 
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at which diminishing returns set in. He found that in grade II the 
advantage shifted from the large to the small classes when the size 
was increased from 43 to 45. In grade V diminishing returns were 
not apparent in classes up to 48 in size. In grade VII the advan- 
tage in favor of large classes maintained for groups as large as 45. 

During 1921-22 Almack (41) carried on an experiment in the 
Training School of Teachers College, San José, California. The 
attainment of pupils while in a small classs was compared with 
their attainment while in a large class, the mental ages of the two 
groups being equal both in range and central tendency, and an 
effort being made to reduce the variables to one, namely, size of 
class. Subject matter, however, was different in the two classes, 
and teaching ability probably varied. Almack’s findings led him 
to the conclusion that “results are independent of the size of the 
class.” 

Almack also secured the judgments of 1,088 experienced ele- 
mentary teachers and school superintendents on the optimum size 
of class in relation to instruction, discipline, and demand upon the 
energy of the teacher. In their opinion average results may be 
expected from classes of thirty-six.’ 

During the months of May to December, 1922, Davis (46) con- 
ducted a twofold investigation to determine the relative results 
of class sizes in the high schools accredited by the North Central 
Association. One of these studies consisted of an analysis of the 
term marks recorded in the principals’ offices during the first and 
second semesters of the school year 1921-22, and the determination 
of the percentages of pupils receiving the several school marks 
(A, B, C, D, and E) in small sections (20-30) and in large sections 
(over 30). While the frequency of a given school mark varied 
somewhat as between large and small classes and as between one 
high school subject and another, Davis was clearly forced to the 
conclusion that the size of the class has little or nothing to do with 
term marks. 

The second study by Davis dealt with the term marks made by 
pupils organized into loosely controlled groups. In twenty cities 
well distributed as to size and location, 6,130 high school pupils 


7 This represents practically the prevailing elementary-school class size the 
country over. For other evidence on the tendency of teachers to favor existing 
conditions, see the findings of Metzner and Berry, p. 31. 
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were organized into small, medium, and large classes. There were 
65 small, 120 medium-sized, and 55 large sections. For nine weeks 
the pupils were given, as far as possible, identical instruction. At 
the end of that time tests were given and mid-semester marks as- 
signed. The same slight variations were found in the frequency of 
A’s, B’s, etc. as between classes of various sizes and as between 
school subjects that were noted in the first study; but the inevitable 
general conclusion was the same—“the effectiveness of a high 
school class, in so far as the achievement of pupils is the objective, 
is chiefly determined by factors other than size.” 

Davis’ study, due to its geographical scope and consequent diffi- 
culty of coordination, so lacked in control of the various factors 
which are supposed to affect instruction as to render its results of 
probable limited validity. It deserves attention not because of re- 
finement of procedure but because of the auspices under which it 
was conducted. 

One of the schools which participated in Davis’ investigation 
was the Grand Junction, Colorado, High School. The teachers 
(60) in that school became so engrossed in the experiment that at 
the end of the nine weeks they decided to continue it throughout 
the remainder of the school year. The project was carried out in 
junior year English classes and covered grammar, composition, 
notebook work, outside reading, and various phases of American 
literature. After grouping their pupils the teachers proceeded with 
the year’s work in the customary way, but resorted to standardized 
and improvised tests more often than usual in order to secure the 
needed objective evidence of achievement. The experiment was so 
informally conducted and involved so many variable factors that 
the teachers’ conclusions are relatively empirical. The sentiment 
was expressed that English does not lend itself readily to such an 
experiment but that as a result of their experiences they felt that 
a class of thirty is about the ideal size. 

Mueller (55) during the first semester of 1923 conducted a con- 
trolled experiment in two classes in Introductory Psychology at the 
Worcester, Massachusetts, State Normal School. The groups con- 
sisted of twenty and forty students who were taught by the same 
instructor under as nearly identical conditions and by as nearly the 
same methods as possible. Thirteen students in the small group 
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were paired with thirteen in the large class on the basis of intelli- 
gence. Efficiency was measured in terms of scores on an objective 
achievement test. The scores of only the paired students figured 
in the comparison. 

The small class showed a superiority of 17.5 per cent, its aver- 
age achievement score being 70.3 and that of the large class 58. 
Mueller concluded that since Edmonson and Mulder® found no ap- 
preciable difference [in semester averages] between classes of 45 
and 109 whereas he, Mueller, discovered a significant difference [in 
average achievement-test scores] between classes of 20 and 40, the 
critical point lies somewhere below 45. Mueller cautiously limited 
the application of his conclusion to the mastery of subject matter, 
contending that the value of student-teacher contacts and the effect 
of class size upon the instructor must also be considered in any 
final judgment on class size. 

The conclusiveness of Mueller’s results is limited by the small 
number of cases and by the fact that his pairings were made on 
the single basis of intelligence. It is also probably unsafe to com- 
pare the results of experiments in two entirely different courses 
in distant institutions. In his interpretations Mueller indulges in 
hyperbolical and unsupportable conclusions with a lavishness in- 
consistent with the carefulness of his experimental technique. He 
asserted, for example, that “a class of 45 students surely [all italics 
are ours] cannot be called a small group. It is impossible to use 
small-group methods—class discussions, individual reports, etc.— 
with a class of 45 and keep the class actively participating in dis- 
cussions and get each individual to feel a personal responsibility 
in each lesson. The lecture method must be used largely in a group 
of this size, and more written work must be exacted to insure stu- 
dent participation in the work.” With Mueller these are postulates, 
whereas in reality they are some of the very questions on which 
other experimenters are attempting to get evidence. Moreover, in 
view of the success with which McMurry, Kilpatrick, and many 
others conduct spirited discussion (not lecture) classes of several 
hundred students, Mueller’s statements smack of extravagance. 
They illustrate the common tendency to apply one’s own biases and 
experiences to all instructors. 


8 See p. 29. 
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The ease with which exaggeration can creep into conclusions is 
demonstrated by Mueller’s declaration that “once an instructor 
takes on a class of forty-five he might—so far as achievement is 
concerned—take on any number beyond that.” Again he asserts 
that “a student’s contacts with the teacher often mean infinitely 
more to his development than the most thorough acquaintance with 
subject matter.” “Any” and “infinitely” are bold words! 

Finally, the practical unanimity with which instructors report 
that large classes are more zestful and inspirational than small ones 
takes some of the edge off of Mueller’s statement that “teachers are 
not inexhaustible sources of energy who can teach large classes 
with the same zest and inspiration and efficiency as they can smaller 
ones.” 

During this same semester Averill and Mueller (42) carried on 
an experiment in the Training School of the Worcester Normal 
School. The problem was to determine the effect of class size upon 
comprehension, appreciation, and speed of reading among fifth- 
grade pupils, as measured on the Thorndike-McCall Reading Scale. 
Since the classes contained 12 and 26 pupils, the study was really, 
as the authors point out, a comparison of a small and a medium- 
sized class. The pupils were paired as to IQ and were taught by 
the same teacher and by virtually identical methods. An initial 
test was given after three weeks and a final test at the end of the 
semester. 

Fifty per cent of the large class and 42 per cent of the small 
failed to maintain their accomplishment quotients. The average 
gain in the large class was 6.2 points; in the small class 14.0 points. 
In both classes the majority of those who failed to reach expectancy 
were of average intelligence. A majority of the large class and 29 
per cent of the small class who exceeded their AQ predictions had 
IQs below 90. In the large class the greatest gains in AQ were 
made by the pupils of lowest intelligence. The authors attributed 
this to the fact that in attempting to reach the mentally retarded 
pupils, the accelerates were neglected. The authors concluded that 
“the gain made in reading skill in one-half year by a class of twelve 
fifth-grade pupils will be 22 per cent greater than the gain made 
by a class of 26 children of equivalent initial intelligence. If equal 
residual gains are made throughout the entire elementary-school 
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period beyond the middle of the fourth grade, the pupils will pos- 
sess at the time of high school entrance almost exactly twice as 
great reading ability.” 

While there was apparently an earnest effort to do justice to 
the large class, there were too few cases upon which to base de- 
pendable conclusions. Moreover, there may be no reason to expect 
a consistent rate of gain in reading ability from the fourth to the 
eighth grade. The experiment should be repeated with other classes 
and by other teachers, the pupils being paired on initial reading 
ability as well as on intelligence. There should also be greater 
differences in class size. 

The first investigation on the relation of class size to instruction 
at the university level of which any record has been found is that 
by Edmonson and Mulder (47) in the University of Michigan. The 
154 students who enrolled in the School of Education course entitled 
An Introduction to High School Problems were divided into sec- 
tions of 45 and 109. On the bases of intelligence and past experi- 
ence 43 members of the larger section were paired with the 
members of the smaller class for purposes of comparison. These 
43 students remained members of the large section, however, 
throughout the course. None of the 154, in fact, knew that the 
experiment was going on until near its close. In order to secure 
testimony from the students themselves, well toward the close of 
the semester five members of the large section who were not paired 
with the smaller class volunteered to change to the smaller group. 

Content and procedure in the two classes were kept as nearly 
identical ¡as physical conditions and present mastery of technique 
would permit. The services of an assistant were employed in both 
classes, although his presence was more evident and his duties more 
numerous in the larger class. The experiment was conducted in a 
regularly scheduled and accredited course; consequently the differ- 
ence in the sizes of the rooms and student groups necessitated some 
adaptation of instructional procedure. In spite of this, however, 
the variations were few and slight. One essay was required of each 
student in both sections. The remainder of the written work was 
in the nature of objective tests and examinations. All written work 
was graded by the same assistant. 

The authors’ conclusions were as follows: 
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What differences do exist indicate that the small class was slightly 
superior in the essay work and in the mid-semester examination, while the 
large-class group excelled in the quizzes and final examination. 

What slight differences are revealed [in the semester averages ]—four- 
tenths of a point in the average and 1.4 points in the median—are in favor 
of the group taught in the large class. The differences in our opinion are 
too slight to be in any way significant. There is approximately the same 
range and the same distribution of marks. To all appearances the students 
in one class obtained, as far as achievement can be measured, just as much 
as those in the other class. 


All of the students in both sections were asked early in the ex- 
periment to recall the large and small classes to which they had 
belonged in the past and to state their opinions of the relative effi- 
ciency of those classes. Of the 98 who responded, 51 per cent 
favored small classes, 14.3 per cent preferred large sections, while 
34.7 per cent felt that there was no difference in efficiency. The 
five students who attended both sections during the experiment 
unanimously favored the small class. 

The authors’ general conclusions and observations are worth 
quoting in full: 


First, results in terms of semester averages indicate an appreciable 
difference in the achievement of the large and small class included in this 
study. Second, student opinion as noted in the questionnaires on the rela- 
tive efficiency of large and small classes and on the individual preferences 
of the students favors, in both cases, the small class. Third, the chief 
advantages in a small class appear to be more personal contact with the 
instructor, more chance to participate in the class discussion, and intro- 
duction of more varied illustrative material. Fourth, the chief advantages 
of a large class from the student point of view are the varied opinions 
gained by contact with so large a group. Fifth, the losses encountered 
in the large class in this experiment due to poor appointment of the class- 
room and inability to hear, can undoubtedly be greatly reduced. Sixth, 
there is no reason to believe that methods cannot be devised to overcome 
the lack of acquaintance between instructor and student in the large 
classes, which is the chief objection of the students. Seventh, there is need 
for more study and experimentation in improving large-class methods in 
such things as (a) methods of obtaining response from each member of 
the group; (b) methods of securing personal contact between instructor 
and class; and (c) methods of maintaining the interest of the entire group 
in the discussions. 

Two unsolved problems suggested by this study are: 

1. Do semester averages based on written work measure the major part 
of the desired educational product of university instruction? 
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2. Given an assistant to take care of the paper work and routine matters, 
is the real teaching load of the instructor greatly affected by increasing 
the size of the class in a discussion or lecture course from forty students 
to approximately one hundred and twenty ? 


Henry (20) in 1924 compared the costs of maintaining classes 
of 44, 45, and 46 pupils in the elementary schools of Chicago. He 
calculated that approximately $9,712,350 would be saved if the 
average class size were raised from the present standard of 44 to 
an average of 46. He concluded that “in view of the reports re- 
garding the achievement of pupils in classes of different size, it is 
reasonable to assume that the present standard of 44 pupils per 
class in elementary schools could be raised to 46 without impairing 
the work of these schools. The financial advantage of this change 
in policy would seem to warrant recommendation that such changes 
be made.’ 

In 1926 Metzner and Berry (25) reported a careful experiment 
with one control group of classes and four experimental groups to 
determine, if possible, the optimum size of the special classes for 
retarded Detroit ‘pupils under thirteen-and-a-half years of age. 
The control group consisted of twelve classes of 22 pupils each, 
which is the normal size of special classes in the Detroit schools. 
The experimental groups were as follows: 


? In September, 1926, the average high school class size in Chicago was raised 
from 31 to 85. That the justification for this change has not gone unchallenged is 
evidenced by a radio address by Thomas J. Wilson, representing the Chicago Fed- 
eration of Men Teachers. The address, as published in the National League of 
Teachers Association Bulletin for April, 1927, characterized the arguments for 
larger classes as heresies. The speaker’s chief contention was that teachers of 
large classes cannot know their pupils. His arguments were based upon a compari- 
son between classes of 20 and 40 pupils. He reported briefly upon the reactions 
of 100 high school juniors and seniors to the question, “If you were trying to 
‘slide through’ a subject would you select a large class or a small class?” The 
pupils are reported to have voted unanimously “a large class.” The teachers of 
one large Chicago high school reported that classes of 20 pupils are much more 
wieldy than classes of 40. 

The address appears to have been based wholly upon opinion and suggests 
that the questionnaire may have been administered to prejudiced, if not selected, 
pupils and teachers. That the speaker neither recognized nor wanted to recognize 
Stevenson’s findings in his Chicago investigation is suggested by these concluding 
statements: “All available evidence shows that the children of the city of Chicago 
are being deprived of an opportunity for a real education by this systematic pack- 
ing of the classrooms. Under these adverse conditions the children of Chicago are 
being graduated rather than educated.” 

Granting that the change may result in some loss to the pupils, it hardly 
seems reasonable to assume that an average increase of one or two pupils per 
class would wholly “deprive” children of “a real education.” 
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Group I consisted of three classes of 15 pupils each. 
Group II consisted of three classes of 20 pupils each. 
Group III consisted of three classes of 25 pupils each. 
Group IV consisted of three classes of 30 pupils each. 


The teachers of the various groups were comparable in respect 
to teaching ability as judged by principals and supervisors. The 
various groups of pupils were equated as far as possible with re- 
spect to chronological age, mental age, achievement in school sub- 
jects, language spoken at home, and environmental conditions of 
the school. No attempt was made, however, to have each class 
comparable in all respects to the other classes within the same 
group. This allowed the maximum number of combinations to be 
exploited. The experiment extended over a period of 180 half 
days. Progress in school subjects and motor control were meas- 
ured by the Pressey First-Grade Reading Test, the Stanford 
Achievement Test, the Ayres Handwriting Scale, and a local motor 
control test. 

The results showed no significant differences in achievement 
between class sizes except on the Pressey Reading Test where 
Group IV made a much poorer showing than any other group. The 
authors concluded that “the results of this experiment show that 
on the average the classes with an enrollment of 25 pupils made 
as much progress as those with an enrollment of 15, 20, or 22 
pupils.” 

At the end of the experiment most of the principals and teachers 
in charge of the experimental sections were found to be of the opin- 
ion that 25 or 30 pupils to a class are too many for one teacher to 
handle successfully. ‘The consensus of opinion was that individual 
attention is not practicable in such large classes but that they make 
for increased pupil interest through group stimulation. Apropos 
of teachers’ estimates on the ideal class size, the authors pointed 
out that “the opinion is almost unanimous that the number is just 
what it should be as long as it does not exceed the usual number 
(in this case, 22). But as soon as it increases to 25 or 80 all of 
the teachers and principals with two exceptions believe it is too 
large. If the experiment had been made in a city where the usual 
enrollment in a special class is 18 pupils, we might have found 
almost unanimous agreement among the teachers that 20 pupils in 
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a class is too large a number. In other words, the number of 
pupils a teacher has been accustomed to teach will influence her 
judgment in regard to the number she might be able to teach. 
We can scarcely expect teachers and principals to vote for a larger 
number of pupils in a given type of class when work has been or- 
ganized for the smaller number. There is evidence to indicate that 
through organization of pupils into small groups, use of pupil 
teachers, and a wiser selection of subject matter and methods of 
instruction, a teacher might handle 25 pupils as easily and success- 
fully as she now handles 15 or 20.” 

In the experiments thus far reported there has been little effort 
made to adapt teaching procedures to the size of the class. The 
primary object has been to measure the success of large classes 
under conventional small-class methods of instruction. If the large 
classes showed to a disadvantage, the tendency has been to brand 
them as failures. In other words, the large classes may have failed 
because they did not have a fair chance to succeed. In the belief 
that much may be done toward giving large classes an equal chance, 
the University of Minnesota High School in 1925 launched experi- 
ments in English and geometry. Both were planned to run two 
years, the first to be spent in exploring and trying out various 
teaching methods to determine which are best adapted to large 
classes and which to small classes, the second to be devoted to con- 
trolled experiments in which the most promising large-class tech- 
niques were to be applied to large classes while small classes were 
to run simultaneously under the most promising small-class condi- 
tions and procedures. 

By this program of try-out and refinement Miss Smith (29) 
evolved large-class techniques that enabled her to bring her English 
classes of 50 pupils out ahead of the best that she could get her 
classes of 25 pupils to achieve. During both the preliminary and 
final years Miss Smith found her large classes to be much more 
inspiring." 

During 1925-26 Haertter (18) determined experimentally his 


10 The maximum number, but not the minimum.—Subcommittee. 

11 Because Miss Smith expects to submit the report of her investigation to the 
Graduate School faculty of the University of Minnesota in partial fulfillment of 
the requirements for the degree of doctor of philosophy, a more detailed account 
of her project is deemed inadvisable here. It must suffice to say that the experi- 
ment was controlled with meticulous care. 
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most successful large- and small-class techniques for teaching geome- 
try in the University of Minnesota High School. His object was 
to apply these refined procedures in a controlled experiment during 
the following year. He was able, even during his try-out year, to 
bring his class of 50 pupils out ahead of the best that he could get 
his paired class of 25 pupils to accomplish. The salient feature 
of Haertter’s large-class technique was the breaking up of the class 
into small deliberative groups. After these squads had gone as far 
with the assignment as they could, Haertter would call them to- 
gether and help them to clear up their troubles. He found that 
most of the squads usually experienced the same difficulties, so that 
he was able to go at once to the specific obstacle and resolve it with 
a maximum of economy. Under this technique a large classroom 
was essential and sound class management necessary. 

Because he accepted a position elsewhere Haertter was unable 
to follow up his preliminary year with a controlled experiment. 
Miss McGuire (24), a colleague, took up the investigation in the 
fall of 1926. Lest the procedures which Haertter had found most 
effective might not prove to be her most successful large-class 
methods, Miss McGuire also devoted her first year to trial experi- 
ments. While her large class consistently surpassed her small class, 
she was not able to use Haertter’s most effective large-class tech- 
niques. Miss McGuire found her large class more inspiring but 
more enervating. 

In all of the University of Minnesota High School experiments 
the comparisons were based upon the very best large-.and small- 
class procedures that could be evolved. Pupils were carefully 
paired on the bases of intelligence, past scholarship, and, in the case 
of English, reading ability. Achievement was measured by many 
objective tests. In every case the large class surpassed the small. 
The other outstanding conclusions are (1) that much can be done 
in the way of adapting instruction to the size of the class, and 
(2) that in the final analysis each instructor must determine experi- 
mentally his own best teaching procedures. 

The only other reported case of studied adaptation of instruc- 
tion to the class-size situation is that of Trueblood (37) who 
handles geometry classes of 100 pupils in the Arsenal Technical 
High School at Indianapolis. Forced to adapt his program to an 


REVIEW OF INVESTIGATIONS ON CLASS SIZE 35 


ever increasing enrollment, Trueblood gradually evolved techniques 
for handling classes of 100 pupils without lowering his standards 
of mastery. This process of evolution covered several years, start- 
ing with a normal-sized class and increasing a few each term. The 
outstanding feature of his perfected class organization is the ap- 
pointment of an upper-classman to each ten members of his large 
class. These leaders had been A students in the same course the 
year before. Their chief responsibilities are to keep each pupil 
doing his best, to diagnose each one’s difficulties as revealed in 
conferences and daily diagnostic tests, and to keep the instructor 
informed on the daily progress of each pupil. The leaders serve 
gratis and consider their appointment an honor. Numerous other 
economies are salient in Trueblood’s teaching. 

Preliminary to launching a series of controlled experiments, a 
committee on class size, appointed by the National Association of 
Secondary School Principals, sent out in the fall of 1926 a question- 
naire to more than six hundred secondary school teachers who had 
had experience with large classes (40 or more). The chief pur- 
pose of the inquiry was to ascertain what methods of instruction 
and classroom management these teachers had found to be most 
effective with large classes. Considerable supplementary and 
supporting information was also elicited. 

Briefly, the 192 teachers who responded were preponderately 
opposed to large classes. Their prevailing reasons were that such 
classes (1) increase the need for individualized instruction but 
render the securing of it more difficult; (2) complicate the prob- 
lems of discipline; and (3) overload the teacher. There was wide 
diversity of opinion as to the most effective large-class teaching 
procedures and as to practically every other issue raised by the 
questionnaire. Hudelson (23 and 36), who conducted the inquiry, 
concluded that the majority of these teachers were probably in- 
competent to render a judgment upon which administrators would 
be warranted in basing a permanent class-size policy because 
(1) little effort had been made to adapt several important teaching 
functions to large-class conditions, and (2) the teachers were biased 
because large classes had usually been imposed upon them with the 
result that their pupil loads were considerably increased without 
compensating relief from other dutics. The majority of these 
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teachers apparently desired sincerely to adapt their ministrations 
to the needs of each pupil; but either they didn’t know how to do 
it in big classes or, knowing, hadn’t. Many of them were too 
heavily scheduled with class and extra-class duties to attempt diag- 
nostic and remedial teaching, even had their classes all been small. 
The inquiry clearly revealed that the success of large classes de- 
pends in no inconsiderable measure upon the leadership, coopera- 
tion, and tact of administrators. The responses also indicated that 
while high school teachers are very skeptical of their ability to 
adapt instruction to larger classes, they are confident of their ability 
to modify their teaching to suit smaller classes. 


CONCLUSIONS 


Apparently the nearest one can come to the truth in a single 
statement is that as a result of such researches as have been con- 
ducted, the size of the class has little, if anything, to do with edu- 
cational efficiency measured in terms of pupil achievement. If 
there is any difference it is in favor of the small or medium-sized 
class, and this advantage is slightly more beneficial to dull pupils. 

The seeming inconsequence of these conclusions may, however, 
mask their real significance. If students achieve nearly as well in 
large classes as in small ones, can the continued maintenance of 
small classes be justified? Is the slight advantage worth the dif- 
ference in cost? Are there other important outcomes accruing, or 
at least accruable, only from small classes that will warrant their 
inevitably heavier expense? If so, can means be perfected for 
attaining these outcomes in large-class units and can an adequate 
number of teachers be trained to employ these means? In brief, 
if the advantages of small classes are so slight under present 
methods of instruction and classroom management, can classroom 
techniques be evolved which will reduce educational costs by pro- 
ducing results favorable to larger classes? 


SUMMARY 


The following five methods of inquiry have been employed in 
the United States to determine optimum class size in relation to 
efficiency of instruction: 


1. Administrative efficiency: the relation of results to cost. 
Examples: Almack; Henry. 
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2. Testimony: the opinions of administrators, teachers, or pupils. 
Examples: Almack (superintendent? and teachers” opinions); 
Edmonson and Mulder (university students’ opinions); Hudelson 
(high school teachers’ opinions); Tope et al, (high school English 
teachers’ opinions). 

3. Pupil progress. 

A. Comparison of the percentages of pupils promoted. 
Examples: Cornman; Boyer; Bachman; Elliott; Harlan; Davis. 
B. Comparative distribution of school marks. 

Examples: Cornman; Davis; Stevenson (high schools). 

4. Achievement. 
A. Comparison of results in classes of varying sizes regardless of 
pupil-intelligence and measured in whole or in part by subjective 
and improvised non-standardized achievement tests. Class size the 
only controlled factor. 
Examples: Rice; Elliott; Breed and McCarthy; Davis; Tope et al.; 
Stevenson (high school); Trueblood. 
B. Comparison of results in classes of varying sizes, with pupils 
of known intelligence measured by standardized achievement tests. 
Example: Harlan. 

5. Controlled experiment: comparison of results in classes of varying sizes, 

with class size the only variable in so far as feasible. 

Examples: Stevenson (elementary schools): Edmonson and Mulder; 
Mueller; Averill and Mueller; Metzner and Berry; Haertter; Smith; 
McGuire. 


According to educational levels, the investigations have been as 
follows: 


Universities: Edmonson and Mulder. 

Colleges: Mueller. 

High Schools: Stevenson (in part); Davis; Tope et al.; Trueblood; 
Haertter; Smith; McGuire; Hudelson. 

Elementary Schools: Rice; Cornman; Boyer; Bachman; Elliott; 
Harlan; Breed and McCarthy; Stevenson (in part); Almack; 
Averill and Mucller; Henry. 

Special Classes: Metzner and Berry (retarded children). 


RECAPITULATION 


RICE (56) 1896. Achievement in arithmetic. Grades IV to VIII. 
Eighteen schools in seven cities. Improvised tests. Conclusions: no 
relationship between size of class and achievement. 

RICE (57) 1896, Achievement in languages. Grades IV to VIII. Nine 
cities. Improvised tests. Conclusions: no relationship. 

CORNMAN (45) 1909. Pupil progress. Three hundred and twenty 
primary and grammar grade classes in Philadelphia. Small, medium- 
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sized, and large classes. Scope of study: promotion; monthly reports; 
pupil conduct. Conclusions: no significant relationships. Recom- 
mended elementary school classes of from 40 to 50 pupils, with 
atypical children segregated in classes of from 15 to 25 for special 
treatment. 

BACHMAN (9) 1911-13. Pupil progress. New York City. Scope of 
study: similar to those of Cornman and Boyer. Conclusions: only one 
more promotion per 94 pupils in classes of fifty-and-under than in 
classes of over fifty. 

BOYER (43) 1913. Pupil progress. Ten districts in Philadelphia. Pri- 
mary and grammar grades. Scope of study: promotion rates. Con- 
clusions: in primary grades the advantage lay with the medium-sized 
classes; in grammar grades promotion rates decreased as size of class 
increased. Boyer was not satisfied with promotion rate as a basis of 
judging teaching efficiency. Recommended derivation of standardized 
tests for this purpose. 

ELLIOTT (17) 1914. Promotion rates; achievement; pupil experience 
with class size; pupil improvement. Elementary schools of several 
cities. Classes ranging by fives from twenty or less to over fifty. 

1. Promotion rates. No significant relationships. 

2. Comparative achievement of fifth- and seventh-grade pupils in 
composition, spelling, handwriting, arithmetic, and range of vocabu- 
lary as measured by improvised tests. Conclusions: in fifth grade 
larger classes were superior in writing, arithmetic, and composition; 
inferior in spelling and range of vocabulary. In seventh grade larger 
classes were superior in composition; inferior in arithmetic, spelling, 
and range of vocabulary. 

3. Comparison of achievement of pupils who had been taught in large 
classes for at least four years with pupils who had been taught in 
small classes for four or more years. Scope: composition, arithmetic, 
spelling, penmanship, and vocabulary. Conclusions: large classes in 
fifth grade superior in composition and arithmetic but inferior in other 
subjects. Large seventh-grade classes superior in writing but inferior 
in the other subjects. 

4, Comparative improvement in penmanship and language over 17 
weeks. Eighty-three classes in penmanship; 42 in language. Conclu- 
sion: “results taken for the sole purpose of studying the improvement 
made by children show no correlation between class size and at- 
tainment.” 

HARLAN (49) 1915. Promotion rates; voluntary withdrawals; pupil 
attention; pupil participation; time spent in routine classroom activi- 
ties; economy of time; attainment in arithmetic. One thousand three 
hundred and forty-six classes from all elementary grades in 32 cities. 
1. Promotion rates. Conclusions: promotion rates uniformly low for 
all classes of 56 or more pupils. Except for grades II and VIII, 
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maximum rate of promotion was in the smallest classes, minimum in 
the largest. 

2. Withdrawals. Conclusions: the larger the class, the higher the 
record of permanent voluntary withdrawals. 

3. Pupil attention in class. Conclusion: no relationship to class size. 
4, Pupil participation in class. Conclusion: no relationship. 

5. Time spent in routine classroom activities. Conclusion: class size 
not an important factor. 

6. Economy of time. Conclusion: small classes seem to waste more 
time (absolutely) than large classes do. 

7. Attainment in arithmetic. Six hundred and seventy-five classes in 
all elementary grades widely scattered over the country. Measured 
by a standardized test. Conclusion: “without exception, medium-sized 
classes are superior to large and small classes in achievement in 
arithmetic as measured by the Courtis Tests.” 

BREED AND McCARTHY (44) 1916. Relation of class size to efficiency 
in the teaching of spelling. Fifty-eight paired elementary school 
classes. Preliminary test on 80 words; study period of 20 days; final 
test on same 80 words. Procedure uniform for all classes. Effort 
made to equate teaching ability. Conclusions: all large classes showed 
greater percentage of improvement except in grades III and VII. 
Regular increase in amount of improvement from an enrollment of 
20 up to 45; after that, a decrease. Recommended that classes of less 
than 40 in the elementary school, especially below the seventh grade, 
be increased to 40 or 45. 

STEVENSON (82) 1920-21. 

I. Pupil achievement. Controlled experiment with fifty classes in 
grades II, V, and VII in five Chicago elementary schools. Scope: 
spelling, word recognition, arithmetic, understanding of sentences, 
silent reading, and language. Each large class paired with small one 
on bases of intelligence, teacher, and semester. Standardized achieve- 
ment tests given at beginning, middle, and end of year. 

1. Relation of size of class to achievement. Conclusion: “The size of 
classes, even when important influences affecting teaching are made 
constant, seems to determine the result only to a very small de- 
gree. . . . Children in higher grades profit rather more by small 
classes than do children in the lower grades.” 

2. Relation between class size and intelligence. Improvement of 211 
bright, 360 average, and 312 dull pupils in grades IL, V, and VII 
compared. Conclusions: “Small classes were, in general, of greatest 
advantage to the dull pupils.” Pupils of average ability profited 
about the same, whether in large or small classes. “All the advantage 
of the small class is brought about by the presence of dull pupils.” 
3. Class size and achievement in reading. Conclusion: “If there is any 
definite conclusion with regard to reading, it is that rate increases in 
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the larger classes while comprehension is unaffected.” Limitation of 
Stevenson’s Chicago elementary school experiment: the small differ- 
ences in size between the large and small classes. 

II. Comparison of class size with class work and final examinations 
of 2,821 pupils in 134 Chicago high school classes. Conclusions: “The 
sixteen teachers seem to be able according to their own ratings to 
teach 600 high school pupils about as efficiently as they do one-half 
that number.” Small classes were found to be slightly favorable to 
pupils of average intelligence, a little less favorable to dull pupils, 
and somewhat least favorable to bright pupils. Recommendations: 
(1) that pupils’ special abilities, particularly in college classes, be 
used as a partial criterion in classifying them into equal-ability 
groups; and (2) that the ability of teachers be taken into considera- 
tion in making comparisons of the results of class size upon teaching 
efficiency. 


STEVENSON (84) 1922(?). Pupil progress. A comparison of exami- 


nation marks and term averages of large and small high school classes 
in Lynn, Massachusetts, Covington, Kentucky, and Grand Rapids, 
Michigan. Scope: algebra, Latin, ancient history, United States 
history, and English II. Experimental technique similar to, and 
results supplementary to and confirmatory of, those of his Chicago 
high school study. Smaller classes showed an advantage of 1.6 points 
on average examination mark and of half of one point on term aver- 
ages. Small classes were also slightly superior in average intelligence. 


STEVENSON (35) 1923-24(?). Controlled experiments with 1,129 


pupils in large and small heterogeneous classes in grades II, V, and 
VII in Akron, Cincinnati, Cleveland, and Toledo. Conditions and 
technique similar to those of Stevenson’s Chicago elementary school 
study except that differences in class size were significant in present 
investigation. Results varied as between subjects and grades. In 
all subjects and grades combined, there was no significant advantage 
either way. In grade II advantage shifted from large to small classes 
when size was increased from 43 to 45. In grade V diminishing 
returns were not apparent in classes up to 48 in size. In grade VII 
the advantage in favor of large classes maintained for groups as 
large as 45. 


ALMACK (41) 1921-22. 


1. Comparison of pupil attainment in large and small classes. Train- 
ing School of Teachers College, San José, California. Pupil intelli- 
gence constant. Subject matter varied, as probably did teaching 
ability. Conclusion: “Results are independent of the size of the 
class.” 

2. Testimony. Opinions of 1,088 superintendents and experienced 
elementary school teachers on the optimum size of class in relation 
to instruction, discipline, and demand upon the energy of the teacher. 
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Conclusion: modal opinion was that average results may be expected 
from classes of 36 pupils. 

3. A plan for computing the optimum size of classes in terms of the 
ratio between taxable resources and school costs, based upon median 
standards of cost and pupil achievement. A size-of-class and efficiency 
index is derived for the elementary schools in 196 cities with a popu- 
lation exceeding 30,000. Conclusions: (1) For these cities, costs most 
nearly equal results in classes enrolling 38 pupils; and (2) “No city 
with its present wealth can maintain elementary classes with fewer 
than 25 pupils without exceeding the median tax rate.” 

DAVIS (46) 1922. Comparative results of class sizes in the accredited 
high schools of the North Central Association. 

1. Percentage distribution of the various school marks (A, B, C, D, 
and E) in small and large classes for the school year 1921-22. Con- 
clusion: the size of the class has little or nothing to do with term 
marks. 

2. Comparison of school marks in 65 small, 120 medium-sized, and 
55 large classes after a nine-week period of somewhat uniform 
instruction. Six thousand one hundred and thirty high school pupils 
in twenty widely distributed cities. Improvised tests were given 
after nine weeks, and mid-semester marks assigned. Conclusion: the 
effectiveness of a high school class, in so far as the achievement of 
pupils is the objective, is chiefly determined by factors other than 
class size. 

TOPE et al. (60) 1922-23. Davis’ study (part 2) somewhat refined, con- 
trolled, and extended throughout the remainder of the school year. 
English in junior year of Grand Junction, Colorado, High School. 
Improvised and standardized tests employed. Conclusions (largely 
empirical): (1) English does not lend itself readily to such an 
experiment because of preponderance of subjective and discursive 
elements, and (2) thirty is felt to be about an ideal class size. 

MUELLER (55) 1923. Comparative achievement in large and small 
classes in Introductory Psychology in Worcester, Massachusetts, State 
Normal School. One semester. Classes of 20 and 40 students. Thir- 
teen students in each class, paired as to intelligence, were measured 
by an objective achievement test. Conclusions: small-class average 
score, 70.3; large, 58. By comparing his results with those of Edmon- 
son and Mulder, Mueller deduced that the critical point in class size 
is somewhere below 45. 

AVERILL AND MUELLER (42) 1923. Effect of class size upon 
efficiency of instruction in fifth-grade reading, as measured on the 
Thorndike-McCall Reading Scale. Training School of the Worcester, 
Massachusetts, Normal. One semester. Classes of 12 and 26 pupils 
paired as to intelligence and taught by the same teacher and methods. 
Conclusions: average gain in AQ in small class, 14 points, in large, 
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6.2 points. Negative correlation between intelligence and gain in 
reading, especially in larger class. 

EDMONSON AND MULDER (47) 1923. 

1. Controlled experiment in a teacher-training course in the Uni- 
versity of Michigan to determine the relation of class size to efficiency 
of university instruction. Sections of 45 and 109. Forty-three in 
each class paired as to intelligence and past experience. Every factor 
except class size controlled as far as possible. Same assistant for 
both classes. One essay; all other measurements made with objective 
tests. Conclusions: “To all appearances the students in one class ob- 
tained, as far as achievement can be measured, just as much as those 
in the other class.” 

2. Pupil testimony. Fifty students favored small classes, 14 pre- 
ferred large classes, and 34 were indifferent. Chief reasons for 
preferring small class: (a) more personal relationship with instruc- 
tor, and (b) more chances to make contributions in class. Chief 
argument for large class: more opportunity for exchange of stu- 
dents’ views. 

8. Five students voluntarily divided their time between the two 
classes. All favored the small section. 

HENRY (20) 1924. Comparative costs of maintaining classes of 44, 45, 
and 46 pupils in the elementary schools of Chicago. Conclusion: 
nearly ten million dollars could be saved by raising the average 
class size standard from 44 to 46. 

METZNER AND BERRY (25) 1925-26. Optimum size of special classes 
for mentally retarded children under 13.5 years of age in Detroit, 
Michigan. Twelve control sections of 22 pupils each (22 being the 
normal size of special classes in Detroit); three experimental sections 
of 15 pupils each; three of 20 pupils each; three of 25 pupils each; 
and three of 80 pupils each. Experiment extended over 180 half 
days. Teachers paired on ability; pupils on mental age, chronological 
age, past school record, and environmental conditions. Pupils tested 
on school subjects and motor control. Conclusions: on the average, 
classes of 25 made as much progress as classes of 15, 20, and 22. The 
classes of 30 fell down badly in reading. 

TRUEBLOOD (87) 1925-26. Experimentally evolved technique for 
handling geometry classes of 100 pupils in the Arsenal Technical High 
School, Indianapolis. Outstanding feature of his technique: a pupil 
helper for each ten members of the large class. Helpers were superior 
students in geometry the year before. They eagerly serve gratis. 
Trueblood is able to handle classes of 100 without lowering his stand- 
ards of mastery. His technique has been evolved gradually over a 
period of several years, taking a few more pupils each year. He 
practices numerous teaching economies. 
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HAERTTER (18) 1925-26. Controlled experiment to determine his most 
effective small- and large-class techniques for teaching geometry in 
the University of Minnesota High School. One year. He was able, 
even in this preliminary, try-out year, to bring his class of 50 pupils 
out ahead of the best that his paired class of 25 pupils could do, as 
measured by numerous objective tests of achievement. 


SMITH (29) 1925-27. 

1. A year of preliminary try-outs to determine her most effective 
small- and large-class techniques for teaching English in the Uni- 
versity of Minnesota High School. 

2. A second year devoted to a carefully controlled experiment in 
which her most effective large-class methods were employed in a class 
of 50 pupils and her best small-class techniques were followed in a 
paired class of 25 pupils. Numerous objective measurements of 
achievement were taken. Conclusions: (a) large class consistently 
excelled small class, and (b) large class was more inspirational than 
small class. 


McGUIRE (24) 1926-27. One year of controlled experiments to deter- 
mine her most effective small- and large-class techniques for teaching 
geometry in the University of Minnesota High School. Preliminary 
to a follow-up experiment employing her best methods. Conclusions: 
(a) even in the preliminary year her large class consistently excelled 
her small class, and (b) large class more inspirational but more 
enervating. Was not able to succeed with the techniques that Haert- 
ter had found most efficient in his large class, but was able to evolve 
successful large-class procedures of her own. 


HUDELSON (23 and 36) 1926-27. Testimony. Questionnaire returns 
from 192 experienced large-class high school teachers from all over 
the country. Purpose of inquiry: to ascertain what these teachers 
had found to be the most effective and the least effective small- and 
large-class techniques of instruction and classroom management; to 
discover their class-size preferences and their reasons therefor; and 
to learn to what extent they had attempted to adapt their instruction 
to the size of the class. Considerable supplementary information was 
also elicited. Conclusions: (a) teachers decidedly prefer small classes, 
although willing to tackle large classes if they are furnished assistance; 
(b) large classes unsatisfactory because they overload the teacher, 
render discipline more complicated and difficult, and complicate indi- 
vidualized instruction; and (c) these teachers have neglected many 
opportunities of adapting their teaching to large-class conditions. 
They are at wide variance as to the most effective and least effective 
small- and large-class teaching procedures. The prevailing argument 
in support of large classes is that more varied pupil views are possible. 
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CoNCLUSIONS 


An analysis of the results of all previous investigations leads to 
the conclusion that, by and large, class size is not a critical factor 
in educational efficiency, measured in terms of student achievement. 
If it is likely that certain courses are peculiarly adapted to small 
classes, it is equally probable that the purposes of other courses 
can best be realized in large classes. Teachers probably vary in 
their ability to handle large and small classes; therefore each 
teacher should determine experimentally his optimum class size. 
Any change in class-size policy should be carefully prepared for 
before it is put into effect, for at best the necessary adaptations 
can be made but slowly. 


CHAPTER III 


TRENDS IN ADJUSTMENT TO INCREASED 
ENROLLMENT 


The tide of popular interest in higher education is taxing our 
institutions to the limit. Its cumulative effect is shown in Table V. 
The total enrollment in colleges, universities, and professional 
schools has increased from slightly over 120,000 in 1890 to 
approximately two-thirds of a million in 1924. During the last 
ten years alone the enrollment has more than doubled. 

If this were a mere wave destined soon to recede, temporary 
adaptations might suffice; but the fact that the surge shows no 
signs of ebbing has precipitated upon universities the necessity 
of permanently adjusting themselves to the new conditions. The 
most obvious and expeditious solution would be to increase the 
size of the teaching staff. That this has been resorted to is indi- 
cated by Table VI, which shows that the number of teachers has 
increased 350 per cent since 1890. A comparison of Tables V 
and VI, however, leads to the conclusion that increase in staff has 
not been the only step taken. The average students-per-teacher 
ratio has increased from 9.22 to 1 in 1890 to 11.34 to 1 in 1925. 
In other words, the increase in teaching personnel, though signifi- 
cant, has lagged behind the enormous increase in student enroll- 
ment. The comparative trends are portrayed in Figure 2. In 
view of the costs involved, the amazing fact is not that staffing has 
lost ground but that it has been so well able to maintain its relative 
position. 


Tue SITUATION at MINNESOTA 
In common with sister institutions, the University of Minne- 
sota has been overtaken by the tide of increased enrollment. The 
flood did not, however, come wholly without warning. As early 
as 1920 serious attention was given to forecasting the probable 
extent of the movement. In that year a portentous study? was 


1 United States Bureau of Education Bulletin, 1926, No. 19, Table 6, p. 6. 

2L. V. Koos and R. M. West. Growth of the University in the Next Quarter 
Century. Report of the Survey Commission No. I (University of Minnesota Press, 
1920). 
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issued, from which Table VII is drawn. Even a conservative 
estimate placed the probable enrollment, exclusive of extension 
and correspondence courses, at 21,000 in 1930, 26,000 in 1935, 
31,000 in 1940, and the truly appalling figure of 37,000 in 1945. 
These predictions were proposed as bases for estimating the nec- 
essary adjustments in staff, buildings, and equipment at five-year 
intervals for the next quarter century. 


TABLE V 


TOTAL ENROLLMENTS AND TREND OF ENROLLMENT IN COLLEGES, UNIVERSITIES, 
AND PROFESSIONAL SCHOOLS (EXCLUDING PREPARATORY STUDENTS), 


1890-1924 
PER CENT OF PER CENT OF 
YEAR TOTAL INCREASE INCREASE OVER 
ENROLLMENT* (Base, 1890) PRECEDING PERIOD 

MOZA Sis seastvsssaswesesancasiasene sti seresses 664,266 445 44 

MODO crac 462,445 279 53 

UO UB: in sseecdlecorenesesssabecsacuseeesteers 303,233 149 14 

VOTO) fe isasteivedensisseseassssvesscsserdsntetvs 266,654 119 34 

TODD arenoso atan raton atacadas 199045 63 18 

MOON o rabos 167,999 38 16 

MA O o 144,706 19 19 

LEGO oaeiae erine dreet Area PERE SAKANTE 121,942 


* United States Bureau of Education Bulletin, 1926, No. 19, Table 6, p. 6. 


TABLE VI 


TOTAL NUMBER OF TEACHERS IN COLLEGES, UNIVERSITIES, AND PROFESSIONAL 
Scuoors, 1890-1924 


PER CENT OF PER CENT OF 
YEAR NUMBER OF INCREASE INCREASE OVER 
TEACHERS* (Base, 1890) PRECEDING PERIOD 
ODA OP 58,528 343 29 
MOMO .2e. stew wersaamessensa L 45,531 245 30 
MOMO o An 35,114 166 49 
A A E 23,574 78 78 


* United States Bureau of Education Bulletin, 1926, No. 19, Table 5, p. 5. 


Adjustment to rapidly growing enrollment is closely bound up 
with the matter of staffing and funds. As may be seen in Table 
VIII, figures drawn from the Comptroller’s annual reports show 
that although the total enrollment in the University of Minnesota 
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had by 1926 increased 35 per cent over that in 1921, total dis- 
bursements during the same period had increased only 26 per cent. 
The same reports also reveal considerable variance among the 
different units of the University in the relative ratios of increase 
during the same period. While gross enrollment may not by itself 
furnish an accurate gauge of relative instructional effort as between 
units, the comparative trends in enrollment and disbursement for 
a given unit do provide a rough but significant index. The data 


FIGURE 2 


COMPARISON OF THE PERCENTAGE OF INCREASE IN STUDENT ENROLLMENT AND 
NUMBER or TEACHERS IN COLLEGES, UNIVERSITIES, AND PROFESSIONAL 
SCHOOLS oF THE UNITED STATES, WITH THE YEAR 1900 as A Base 
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show (1) that, on the whole, increase in total disbursements has 
lagged behind growth in enrollment, and (2) that, apart from the 
general increase, there has been very little relationship between 
the two rates of increase in a given unit. These facts suggest that 
the major adjustments to the problem of increased enrollment at 
Minnesota may not always have been effected through enlargement 
of teaching staff, especially in the units having the greatest growth. 
The probability that the adaptation may have in part been effected 
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by increasing the average teacher-load, either by assigning more 
classes per instructor or by increasing the average size of classes, 
suggested the first unit of the present investigation. 


TABLE VII 


Summary or ESTIMATED GROWTH IN ENROLLMENT AT THE UNIVERSITY OF 
MINNESOTA? 


1919-20 1924-25 1929-30 1984-35 1939-40 1944-45 


I. Collegiate enrollment 
a. Undergraduate ........ 7,089 8,300 10,000 11,500 13,300 15,000 
b. Graduate (exclusive 
of Mayo Founda- 
tion) onerosa e 283 460 550 640 740 830 
c. Summer Session ...... 1,521 2,000 2,400 2,800 3,300 3,700 


Total collegiate... 8,893 10,760 12,950 14,940 17,340 19,580 
II. Non-collegiate 


enrollment 
a. Subcollegiate ....... 21182 2,000 2,400 2,800 3,300 3,700 
b. Short courses ......... 3,000 4,200 6,000 8,500 11,000 13,700 
Total non-collegiate 4,782 6,200 8,400 11,300 14,300 17,400 


HI. Total enrollment, ex- 

clusive of exten- 

sion and corre- 

spondence school 

COUTTS. Keccessroecccesses 18,6757 16,960 21,850 26,240 31,640 86,930 
IV. Reduced to basis of 36 

weeks’ students .... 9,0007 10,600 12,800 14,840 17,830 19,500 


* Table reproduced from Koos and West, Growth of the University in the 
Next Quarter Century, p. 50. 
ł Estimated total. Registration for 1919-20 not complete. 


TABLE VIII 


COMPARISON OF PERCENTAGE TRENDS OF ToTAL STUDENT REGISTRATION AND OF 
TOTAL DISBURSEMENTS, UNIVERSITY or MINNESOTA, 1921 THROUGH 1926 
(1921 used as a base)* 


TREND IN TREND IN ToTAL 
YEAR ENROLLMENT DISBURSEMENTS 
126 
123 
120 
118 
116 
100 


* Data drawn from Comptroller's annual reports. 


CHAPTER IV 
THE CLASS-SIZE SITUATION AT MINNESOTA 


AVERAGE SizE oF CLasses BY COLLEGES 


In the previous chapter attention was called to the decided 
increase in total student enrollment at the University of Minnesota 
during the past six years. It was demonstrated that this increase 
was more decided in some colleges than in others. Table IX 
throws further light on this point. It shows for the fall quarters 
of 1920 and 1925 the total number of classes and the average size 
of classes in all courses numbered less than 200 in typical colleges, 
including the most rapidly growing and the least rapidly growing 
colleges in the University. The number of classes taught has 
increased in every case except in the College of Pharmacy where 
it has remained stationary. The policy of maintaining sectioned 
courses and of setting more or less definite limits on the size of 
each section seems to be reflected in the table. 

In spite of the increase in total enrollment, only the Colleges of 
Pharmacy and Education show a decided increase in the average 
size of classes. The fact that neither of these colleges has popu- 
lous freshmen courses probably has a distinct bearing on the matter, 
since it is in these courses that sectioning is most often practiced. 
Practically all of the colleges have partially met the influx of 
students by increasing the total number of classes. 


TABLE IX 
Comparison OF NUMBER AND AVERAGE CLASS SIZE IN ALL COURSES NUMBERED 
BELOW 200 IN SELECTED COLLEGES IN THE UNIVERSITY OF MINNESOTA 
DURING THE FALL Quarters OF 1920 anp 1925* 


FALL QUARTER, 1920 FALL QUARTER, 1925 
SCHOOL Courses 1-99 Courses 100-199 Courses 1-99 Courses 100-199 
OR COLLEGE AAA pa e AA A 
No. of Av. No.of Ay. No.of Av. No. of Av. 
classes size classes size classes size classes size 
AAA A A A A A A A A AS EA 
SA EANA A AO 462 80.2 99 10.1 585 32.8 108 16.4 
Education .......... 38 ipa 28 10.6 73 28.5 21 26.3 
Engineering .. SS 22.4 56 18.1 165 24,2 91 16.2 
Business _........ se 60 30.0 14 32.5 56 26.5 23 30.8 
Pharmacy .. 10 33.5 a erate 10 41.5 Be Gye 
MINER asar atadas 17 26.9 5 9.5 6 11.7 19 11.2 


* Data taken from class reports in Registrar's office. 
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The distributions of classes by size for the two most rapidly 
growing divisions, Business and Education, are given in Tables X 
and XI. The two colleges appear to have adopted exactly opposite 
policies. Whereas the School of Business Administration seems to 
desire to hold class size at the same level as in 1920, the College 
of Education apparently has established a fairly definite policy of 
increasing the size of the class wherever feasible. 


TABLE X 


DISTRIBUTION OF CLASSES BY SIZE IN COURSES NUMBERED 1-99 AND 100-199 IN 
THE SCHOOL Or BUSINESS ADMINISTRATION, FALL QUARTERS, 1920 AND 1925 


FREQUENCY 
NUMBER OF 1920 1925 
STUDENTS AAA RRA LAA AA 2 
1-99 100-199 1-99 100-199 
E aocnononn ono E oraciones 0 1 0 2 
O AO RENA 0 1 3 0 

AAR ESSE A A 2 1 3 0 
a E E A A T 5 3 4 5 
E AEE S 6 2 12 2 
DB e e a 22 0 22 3 
SO apiece tte ener ee 8 1 6 0 
A TO RN 9 2 2 5 
AO) sassesssiscacieagasaosveccsssessssioscssads uf 0 3 2 
ALS E T AE 0 0 0 1 
UA cer staracceetastecs 1 0 0 2 
EE TA 0 0 0 0 
Onion E ROS 1 1 
WO O NE 0 0 
O E A 1 

DO tanda 0 0 
MOOD ccicccssvascocsesesconvecsosgorssescascceses 1 

ZB A O EOS 0 

LOO ercscccvosscctscvouceconsssucnescacacieress 1 

Total number of classes........ 60 14 56 23 

Average size Mr eserurersrererariretes 30.0 32.5 26.5 30.8 


AVERAGE Size or CLasses BY COURSES 
To probe the matter a little more deeply, a study was made 
of the average size of classes in the fall quarter for a considerable 
array of undergraduate courses wherein the numbers of students 
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enrolled were large enough to permit sectioning. Special effort 
was made to include some of the larger courses maintained pri- 
marily for freshmen. The fields investigated are Economics, 
Engineering, Mathematics, English, French, German, History, 
Psychology, and Sociology. Twenty-eight separate courses are 
included, representing three colleges—Business, Engineering, and 
Science, Literature, and Arts. The trend in average size over the 
seven-year period, 1920 through 1926, is shown in Table XII. 


TABLE XI 


DISTRIBUTION OF CLASSES BY SIZE IN Courses NUMBERED 1-99 anv 100-199 IN 
THE DEPARTMENTS OF EDUCATIONAL ADMINISTRATION, EDUCATIONAL 
Psycuorocy, History ano PuiLosopHY or EDUCATION, AND 
THEORY AND Practice, COLLEGE OF EDUCATION, 

Fart Quarters, 1920 ann 1925 


FREQUENCY 

NUMBER OF y 1920 1925 

STUDENTS 
1-99 100-199 1-99 100-199 
MA AS CTO $ 7 3 0 
A TAN 3 3 2 2 

AOS 2 2 2 3 
MA A 1 5 6 3 
O E E AA 1 2 1 2 
A ACA 1 0 1 1 
TS 3 0 0 0 
AS TAS O 1 2 1 2 
AA) O: 0 0 0 0 
Aivumattesecercscccesssescsnesecevencacesscossess 1 1 1 
OO necerterccceconeoaversseresskeussosecassnuncs 0 1 
GOD ccecccvescteessessevsesccccesvesseverssoses 0 1 
TADA OOA a: 5 1 
O A O 1 
OS uE NEES 1 

ADD) roer oO 2 

HAS rro Leo 0 

METI O O 0 

HA aca 0 

OO oran eR orar O 0 

APA AA Ad 1 

Number of classes meeer 14 21 27 17 


Average SIZE omcccconnroriocnonon enanos 17.9 13.0 37.0 27.8 
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In sixteen of the twenty-eight courses little or no tendency 
either way is discernible. There are, it is true, variations from 
one year to another, but on the whole this fluctuation seems to be 
fortuitous rather than to be due to a consistently maintained policy 
of class size. The usual response to increased enrollment is an 
increase in the number of sections «scheduled. 


TABLE XII 


NUMBER AND AVERAGE SIZE OF SECTIONS IN REPRESENTATIVE COURSES WHERE 
Secrionine Is OpPeraTED, Universiry or MINNESOTA, 1920-26 


A. Number of sections taught. B. Average size of sections. 


CLASSES IN THE FALL QUARTER OF 


Course 1920 1921 1922 1928 1924 1925 1926 
English 
Sere Cre a m e 
a ca) wae Sa B 25.1 24.7 260 289 26.7 29.7 27.5 
oe oe: 4 6 3 4 4 7 
English Survey 1t B 33.3 87.0 30.0 57.7 39.3 45.0 86.4 
Baer A 9 5 6 6 10 12 12 
Cony co B 213 240 212 21.5 242 265 292 
h 6f A 1l 2 2 3 4 4 ix 
ARCE B 340 27.0 38.5 35.7 345 333 248 
Shak sf A 1l 2 2 3 4 4 5 
i Sala B 76.0 63.0 66.0 533 87.3 35.5 388.4 
French 
Aer LO 10 8 9 9 9 11 
Beginning French 1f B 351 310 33.1 274 308 318 32.0 
, A 1 5 7 9 6 7 7 
Intermediate French 3f B 386 894 28.6 26.6 292 289 34.7 
: A 4 5 4 4 3 4 4 
Intermediate French 4f B 280 216 205 218 270 258 288 


German 
4 5 6 8 8 10 12 


Beginning German If 32.0 825 85.5 278 279 298 248 


2 3 3 3 4 4 5 
23.0 30.8 25.8 23.0 21.0 245 21.6 


>» wP 


Rapid Reading 4f 
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TABLE XII—Continued 


NUMBER AND AVERAGE SIZE OF SECTIONS IN REPRESENTATIVE Courses WHERE 
SECTIONING Is Oprratep, Universiry or Mrnnesora, 1920-26 


CLASSES IN THE FALL QUARTER OF 


1923 


1924 


1925 


53 


1926 


12 
24.4 


COURSE 1920 1921 1922 
Mathematics 
Mich £ A 7 7 
encore B 29.4 30.3 30.0 
A 
Alg. & Trig. 4f B (None listed) 
d A 
Higher Algebra 5f B (None listed) 
; AM oy 5 5 
Trigonometry 6f B 257 304 80.4 
eee A ol 1 2 
Commercial Algebra 8f B 20.0 47.0 27.0 
Engineering Math. 
2 A 3 5 4 
bigues agano Di B 28.7 218 228 
A 11 14 10 
College Alg. M8M.1 y 2977 200 216 
: A 6 6 3 
Matterials-Test. Lab. 141f B 253 192 187 
History 
HX Le 11 12 
eer ay orale B 292 315 38.7 
A 6 6 6 
ee B 333 327 333 
Sociology 
: A 5 7 8 
Intro. to Sociol. 1f B 61.0 344 323 
A 3 4 4 
Mod. Soc. Reform 6f B 38.7 383 323 


(None listed) 
3 3 3 
23.7 26.0 27.0 
4 4 4 
41.0 34.6 40.8 
2 1 2 
35.5 66.0 42.5 
1 3 3 
114.0 82.3 27.7 
9 7 6 
19.8 22.0 29.7 
9 8 12 
21.0 249 21.6 
3 5 4 
24.0 13.2 12.38 
19 20 20 
28.4 30.5 33.9 
7 6 8 
31.8 33.0 28,8 
9 10 8 
42.8 38.3 49.5 
4 4 4 
37.0 38.8 46.3 
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TABLE XII—Continued 


NUMBER AND AVERAGE SIZE OF SECTIONS IN REPRESENTATIVE COURSES WHERE 
SECTIONING Is OPERATED, Universiry or MINNESOTA, 1920-26 


CLASSES IN THE FALL QUARTER OF 


COURSE 1920 1921 1922 1923 1924 1925 1926 


æ 


Business 
20 16 16 16 16 16 17 


Economic History 1f 27.8 25.1 249 261 23.3 25.3 308 


aS 10 3 5 ees 8 6 
Principles of Econ. 4f 26.0 224 235 .. 180 258 
7 8 7 5 6 5 5 


Principles of Econ, 8f 37.3 244 251 292 29.0 292 88.3 


10 10 10 10 10 10 10 
36.3 23.0 22.2 246 235 28.0 29.7 


> OP Be w> 
pa 
io 


Accounting 25f 


Psychology 

23 25 19 20 19 21 21 

30.4 29.1 308 3802 34.5 382.4 384.0 
5 4 5 5 5 5 5 

41.2 88.7 406 3884 444 48.2 48.0 


General Psychology 1f 


w > we 


Intro. to Lab. Psy. 4f 


In six of the twenty-eight courses a more or less definite trend 
toward smaller average classes is evident. These courses are 
Chaucer 6f, Shakespeare 8f, Beginning German 1f, Rapid (Ger- 
man) Reading 4f, Materials-Testing Laboratory (Engineering) 
141f, and Introduction to Sociology 1f. These are the courses 
where, in general, the number of sections is patently increasing 
with the enrollment. 

On the other hand, in six of the twenty-eight courses there is 
perceptible a definite trend toward increase in average class size. 
These courses are Composition for Technical Students 4f, Algebra 
and Trigonometry 4f, Higher Algebra 5f, Trigonometry 6f, Mod- 
ern Social Reform 6f, and Introduction to Laboratory Psychology 
4f. These are the courses where, it seems, a definite number of 
sections is scheduled and increased enrollment is absorbed by them. 

We see, then, three diverse policies: first, that of reducing 
the average size of the classes by scheduling additional sections; 
second, that of holding the average size constant through provision 
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for overflow classes only; and, third, that of holding the number 
of sections constant and absorbing the increase in enrollment by 
enlarging the sections. It is possible but improbable that these 
tendencies are accidental. It is not within the province of this 
investigation to determine for any department or course which 
policy of meeting increased enrollment is preferable; that fact 
can perhaps best be ascertained by the department itself. The 
data are here presented to emphasize the variations in practice 
and to call attention to the need of actual experimentation as a 
basis for departmental policies regarding class size. If it is likely 
that instruction in some subjects may require small groups, it would 
seem to be equally probable that in other subjects the effectiveness 
of instruction may be no whit impaired by increasing the size of 
the classes. That this is more than theory is confirmed by the 
experimental evidence to be presented in Chapter VII. 


TABLE XIII 


RANGE IN SIZE Or SECTIONS IN REPRESENTATIVE JUNIOR COLLEGE COURSES 
WHERE SECTIONING Is Orrratep, FALL Quarter, 1925 


STUDENT ENROLLMENTS 


Size of Size of 

No. of Smallest Median Largest 

COURSE Sections Section Qı Size Qs Section 
1. Freshman English Af............ 38 27 29 30 31 39 
2. Beginning French 1f.............. 9 24 28 33. 35 4A 
3. Beginning German 1f............ 10 24 28 30 30 34 
4. Modern World 1f.................. 20 28 31 34 37 40 
5. Intro. to Economics 1f.......... 16 22 25 25 26 27 
6. General Psychology 1f.......... 21 22 26 30 38 60 
7. Intro. to Sociology 1f............ 8 35 38 48 63 67 
$) E E rn 4 34 40 42 44 45 
On College Algebra LE mieie 12 14 20 21 24 26 
10. Principles of Accounting 25f 10 20 25 27 32 37 


OPPORTUNITIES FOR EXPERIMENTATION 


Each department has a double obligation to meet—to the Uni- 
versity and to the student. Duty to the University demands that 
classes be as large as feasible; duty to the student demands maxi- 
mum effectiveness. Each department, therefore, is obligated to 
seek the maximum size of class that, consistent with efficiency, can 
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be handled. The only reliable approach to the solution of this 
problem is experimentation. 
TABLE XIV 


TREND IN AVERAGE Crass SIZE IN THE Four Basic COURSES IN EDUCATION, 
FALL Quarter, 1920-21 THROUGH THE WINTER QUARTER, ' 1926-27 


œ AVERAGE SIZE OF CLASSES 


COURSE 1920 1921 1922 1923 1924 1925 1926 
Educational Psychology 55............ 47 81 80 82 101 156 206 
Educational Sociology 3..........0+ 46 65 86 86 99 101 125 
History of Education I neea 28 37 54 56 93 88 105 
Techniques of H.S. Instruction 15 _.... ba ase 55 70 108 84 


That the opportunity for such experimentation exists is clear 
from Table XIII, which shows the variability in class size in ten 
sectioned courses for the fall quarter of 1925. Attention is called 
to the fact that a wide range in size may be found even in courses 
which are carefully sectioned. 


TREND IN SELECTED COURSES IN THE COLLEGE oF EDUCATION 


While discussing Table XI attention was called to the decided 
increase in the average size of classes in the College of Education. 
The four commonly required courses, in which the best opportunity 
for sectioning may be found, are Techniques of High School 
Instruction 15, Elementary Educational Psychology 55, History 
of Education 1, and Educational Sociology 3. The annual enroll- 
ment in each of these courses since 1920 was ascertained and the 
average enrollment for each year is presented in Table XIV. It 
is at once apparent that in each case there has been an enormous 
increase. These average annual enrollments would be still greater 
per section were it not that a number of smaller sections were 
deliberately organized in the interests of experimentation, some of 
the results of which will be reported in Chapter VII. The appar- 
ent decided decrease in Education 15 is due to the fact that the 
heaviest enrollment in this course occurs in the spring quarter, 
which was necessarily omitted in the computations for 1926-27.* 
The most striking growth is in the course in Educational Psychol- 
ogy, which has increased more than fourfold during the seven-year 
period. The growth in History of Education is almost as marked. 


1The Education 15 enrollment for the spring quarter of 1926-27 was 152. 
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FIGURE 3 


TREND IN Crass Size IN EDUCATIONAL Psycuonocy 55 OVER SEVEN-YEAR 
Perrop, 1920-1927, UNIVERSITY or MINNESOTA 
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FIGURE 4 


TrewND In Crass Size IN History or EDUCATION OVER SEVEN-YEAR PERIOD, 
1920-1927, UNIVERSITY or MINNESOTA 
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It should be remembered that these are average figures. Vari- 
ation in the individual classes is still more extreme. Figure 3 
presents these facts for Educational Psychology and Figure 4 for 
History of Education. It is fortunate in cases like these if the 
increase has been gradual enough so that techniques could be cumu- 
latively adapted to the size of the class. 


FIGURE 5 


PERCENTAGE DistriBuTION or Marks IN LARGE AND SMALL CLASSES OF 
GENERAL PsycmoLocY lr, 1920-1925, UNIVERSITY or MINNESOTA 


— Largz classes 
==- Small classes 


Der cent of Students 


Large clases Small classes 
Number of Sections 30 32 
Number of Students {185 611 
Averaĝe Dize of Classes 39.5 (2510; 


Tue Revation oF Crass Size To Marks 


The claim is often made that large classes are not conducive to 
efficient student work. As reported in a later chapter, 40 per cent 
of the faculty members signified their belief that large classes 
increase the proportion of student failures. Students are also in 
considerable agreement that large classes are least satisfactory 
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from the standpoint of marks received and that small classes are 
most satisfactory. 

As one approach to the problem, a study was made of student 
marks in five freshman courses in the University of Minnesota 
during the fall quarters of 1920 to 1925 inclusive. Courses were 


~ 


FIGURE 6 


PERCENTAGE DISTRIBUTION or Marks IN LARGE AND SMALL CLASSES OF 
Moprrn Wor tp Ir, 1920-1925, UNIVERSITY or MINNESOTA 


— Large classes 
=== Small classes 


Der cent of Students 


IB o DA AS 
Marks 
Larĝe classes Small classes 
Number ot Sections 24 
Number of Students 861 602 
Average Size of Classes 35.9 £5.0 


selected in which a large number of sections might be found. For 
each year all sections were arranged in order of size. The sections 
in the highest one-fourth in enrollment were considered “large” 
classes and those in the lowest one-fourth of the distribution were 
called “small” classes. Then the actual distribution of marks 
throughout the six years for all large and for all small sections 
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FIGURE 7 
PERCENTAGE DISTRIBUTION or MARKS IN LARGE AND SMALL CLASSES OF 
Economic Hisrory Ir, ror tue FALL Quarters, 1920-1925, 
Unversity or MINNESOTA 


= Larĝe classes 
classes 


Der cent of Students 


Large clases Small classes 
Number- of Sections ES Le 


Number of Students 670 489 
Average Dize of Classes 29.1 ESE 


FIGURE 8 
PERCENTAGE DISTRIBUTION Or Marks IN LARGE AND SMALL CLASSES OF 
BEGINNING FreNcH Ir, 1920-1925, UNIVERSITY or MINNESOTA 


Per cent of Students 


Marks 
Large clases Smal classes 
Number of Sections 14 13 
Number of Students Sle DES 


Average Dize of Classes Sl PONS 
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was determined separately. These distributions, converted into 
per cents, are displayed in Table XV and in Figures 5 to 10. 
They represent 6,542 students in 207 sections. 


FIGURE 9 


PERCENTAGE DISTRIBUTION OF Marks aN LARGE AND SMALL CLASSES OF 
INTRODUCTION TO SocioLOGY lF, 1920-1925, UNIVERSITY or MINNESOTA 


=L classes 
zez saree classes 


Per cent of Students 


Large classes Small classes 
Number of Sections 


Mumber of Studento TAL 334 
Average Size of Classes 61.8 £5.17 


In general there is little difference between the distributions 
of marks in the large and small sections in any one course. The 
net advantage is slightly in favor of large classes. The most sig- 
nificant difference occurs in Beginning French 1f, where there is 
a much larger proportion of failures in the small classes. This 
is offset to some extent, however, by a somewhat higher percentage 
of D's in the same course and in Introduction to Sociology 1f. 
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FIGURE 10 


PERCENTAGE DISTRIBUTION or Marks IN LARGEST AND SMALLEST CLASSES IN 
Five Porutovs FRESHMAN Courses ar THE UNIVERSITY 
or MINNESOTA FOR THE FALL QUARTERS, 
1920-1925, INCLUSIVE 


— Large classes 
=== Small classes 


Der cent of Students 


Marks 
Larĝe classes Small classes 
Number of Sections 103 104 
Number of Students 3977 2505 
Average Size of Classes 30.6 24,1 
TABLE XVI 


PERCENTAGE DISTRIBUTION Or MARKS IN ALL SECTIONS COMBINED oF INTRO- 
DUCTORY COURSE IN GENERAL PSYCHOLOGY lF, DURING THE FALL QUARTER 
HAVING THE LARGEST AVERAGE SIZE OF SECTIONS AND THE FALL 
QUARTER HAVING THE SMALLEST AveRAGE SIZE OF SECTIONS; 

ALSO THE COMPARATIVE EFFECT OF THE LARGEST AND THE 
SMALLEST SECTIONS DURING THESE SAME YEARS 


PER CENT DISTRIBUTION OF 


AVERAGE Marks 
SECTIONS No. oF SIZE or - — 
YEAR PRESENTED SECTIONS SECTION Pass E ana I Fail Ww 
1924 TAN tito 19 34.5 85.8 2.0 8.2 4.0 
1921 AN eR os 25 29.1 79.2 MEL 7.8 5.8 
1924 Largest .......... 5 84.4 88.9 1.6 6.2 3.3 


T02 Smallest 5 23.8 73.1 6.7 10.9 9.2 
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There seems to be a slight tendency for the marks in the smaller 
sections to distribute themselves more widely than in the large 
sections; that is, there are more failures but also more A’s. This 
is apparent in Modern World, Beginning French, and Economic 
History. A suggested reason for this is the play of subjectivity 
on the part of the instructor in determining the final mark for the 
individual student. The better acquainted the teacher becomes 
with his students—the most frequent argument offered by both 
students and faculty in support of the small class—the more dis- 
posed he is to allow personality to become a factor in marking. 
This tendency is recognized and probably exploited by some of 
the more astute students. Eleven per cent of those who were can- 
vassed listed objectivity of marking as a distinct advantage of 
large classes. Several elaborated by explaining that they preferred 
large classes because they felt that each student gets what he earns. 

In this connection attention is called in Table XVI to the rela- 
tive distributions of marks in General Psychology where the final 
marks are based largely upon objective test results. Here, where 
the personal factor is properly subordinated, the distributions are 
almost identical. 

In the earlier portion of this chapter attention was called to 
the wide variation from year to year in the average size of sections 
in the same course. The significance of this variation will next 
be presented. 


VARIATIONS IN Crass SIZE 


Under the four major heads of “Pass” (including marks of 
A, B, C, and D), “Conditioned” and “Incomplete” (E and I), 
“Fail,” and “Withdrawn” (canceled without grade and canceled 
with fail), Table XVI presents the distribution of marks for all 
sections combined in General Psychology during the fall quarters 
of 1924 and 1921. The former was the year having the largest 
average number of pupils enrolled per section, the latter the small- 
est. The averages were 34.5 and 29.1 students, respectively. This 
average difference of 5.4 students per section appears small; yet 
if it be kept in mind that in nineteen sections this would amount 
to a cumulative total of 102.6 students, or the equivalent of nearly 
four small sections, the difference becomes of much concern. 

A comparison of the percentage distribution of marks shows 
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that the larger average sections gave a much better distribution 
than did the average smaller sections. The reader is reminded 
that probably in no other course in the University of Minnesota 
are the marks more carefully determined. There is some likelihood, 
however, that the difference may have been due to a change in 
departmental policy rather than to class size. This assumption is 
deduced from the evidence presented in lines 3 and 4 of Table 
XVI. Instead of 86 per cent “Pass” that characterized all sec- 
tions combined, the five largest sections yielded 89 per cent; and 
instead of 8.2 per cent “Fail” for all, the largest sections gave 6.2 
per cent. Sections of an average size of 48.4 students gave de- 
cidedly the best returns to the students. 

Evidence at the other end of the scale is equally convincing. 
The five smallest sections of the year 1921 showed a much poorer 
record than did the combined total of the same year, both in per 
cent passed and per cent failed. Sections of an average size of 
23.8 gave decidedly scantier returns to the students than did all 
of the sections combined. 

Lest the situation revealed in Table XVI may have been merely 
a coincidence, similar data were obtained on the course Modern 
World 1f. The findings are presented in Table XVII. Here the 
differences are so slight as to be insignificant either way. The 
most that can be said is that the economic waste of smaller classes 
with an average of 5.5 students less per section—a total of 104.5 


TABLE XVII 


PERCENTAGE DISTRIBUTION OF MARKS IN ALL SECTIONS COMBINED oF MODERN 
WORLD lr, DURING THE FALL QUARTER HAVING THE LARGEST AVERAGE 
SIZE or SECTIONS AND THE FALL QUARTER HAVING THE SMALLEST 
AVERAGE SIZE OF SECTIONS; ALSO THE COMPARATIVE EFFECT 
OF THE LARGEST AND THE SMALLEST SECTIONS 
DURING THESE SAME YEARS 


AVERAGE Pur CENT DISTRIBUTION OF MARKS 
YEAR SECTIONS No. OF SIZE OF 
PRESENTED SECTIONS SECTIONS Pass E and I Fail WwW 
1925 All 20 33.9 84.0 5.2 5.5 5.8 
1923 All 19 28.4 81.0 6.1 5.8 T 
1925 Largest 5 37.8 84.7 3.7 5.3 6.3 


1923 Smallest 5 23.8 81.6 5.2 5.5 SL 
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students, or nearly four whole sections—certainly is not justified 
on the basis of student returns. 


TABLE XVIII 
PERCENTAGE DISTRIBUTION oF Marks IN Att SECTIONS COMBINED OF 
Economic Hisrory lF, DURING THE FALL QUARTER HAVING THE 
~ 
LARGEST AVERAGE SIZE OF SECTIONS AND THE FALL QUARTER 
Havine THE SMALLEST AVERAGE SIZE OF SECTIONS 


AVERAGE Per CENT DISTRIBUTION OF MARKS 
YEAR SECTIONS No. oF SIZE OF - — 
PRESENTED SECTIONS SECTIONS Pass E and I Fail WwW 


1926 All 17 30.8 84.8 5.5 3.0 6.7 
1920 All 20 23.3 85.9 3.0 3.0 8.1 


Similar data are presented for Economic History (Principles 
of Economics) for the fall quarters of 1920 and 1926 (Table 
XVIII). It will be seen that the percentages of failure for the 
two years are identical. The additional one per cent of students 
passed in the smaller average group is more than offset by the 
increased proportion of withdrawals. The increase of 7.5 students 
in the average size has made little or no perceptible difference in 
the student marks. 

In few subjects are small classes more universally defended 
and large classes more uniformly condemned than in the field of 
English. The claim is often advanced that to inspire appreciation, 
which is one of the aims sought, there must be a close feeling of 
fellowship between instructor and student and much opportunity 
for class discussion. To facilitate these conditions small classes 
are held to be essential. 

These claims are not supported by student marks. Table XIX 
gives for the course English Survey 1f the distribution of marks 
in the fall quarter of 1922, when the average size of all sections 
was smallest, contrasted with 1923, when they were largest. Al- 
though the average size of classes in 1923 was much larger than 
in 1922, the distribution of marks is decidedly in favor of the 
larger sections. Owing to the small number of sections involved, 
one cannot be sure that this advantage may not have been due 
to some factor other than class size. With all due allowance 
for these other factors, however, it is unlikely that the situation 
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would be reversed; so it is reasonable to believe that large groups 
have been of themselves no special handicap to English students. 


TABLE XIX 


PERCENTAGE DISTRIBUTION OF MARKS IN ALL Sections COMBINED OF ENGLISH 
SURVEY lF, DURING THE FALL QUARTER HAVING THE LARGEST 
AVERAGE SIZE OF SECTIONS AND THE FALL QUARTER 
HAVING THE SMALLEST AVERAGE SIZE 
OF SECTIONS 


AVERAGE PERCENTAGE DISTRIBUTION OF MARKS 
YEAR SECTIONS No. oF SIZE OF 
EXAMINED SECTIONS SECTIONS Pass E and I Fail WwW 
1923 All 3 BY elf 81.5 3.3 6.9 9.8 
1922 All 7 39.8 66.5 5.6 12.3 15.7 


TABLE XX 


PERCENTAGE DISTRIBUTION Or MARKS IN ALL SECTIONS COMBINED OF ENGLISH 
LITERATURE AF, DURING THE FALL QUARTER HAVING THE LARGEST 
AVERAGE SIZE OF SECTIONS AND THE FALL QuArTER HAVING 
THE SMALLEST ÁVERAGE SIZE OF SECTIONS 


AVERAGE PERCENTAGE DISTRIBUTION OF MARKS 
YEAR SECTIONS No. oF SIZE OF - 
EXAMINED SECTIONS SECTIONS Pass E and I Fail WwW 
1925 All 38 29.7 80.3 8.4 7.4 4.4 


1922 All 42 26.0 71.8 9.5 12.3 6.4 


TABLE XXI 


PERCENTAGE DISTRIBUTION Or MARKS IN ALL SECTIONS COMBINED OF HIGHER 
ALGEBRA 5F, DURING THE FALL QUARTER HAVING THE LARGEST 
AVERAGE SIZE OF SECTIONS AND THE FALL QUARTER 
HAVING THE SMALLEST AVERAGE SIZE 
OF SECTIONS 


AVERAGE PERCENTAGE DISTRIBUTION OF MARKS 
YEAR SECTIONS No. oF SIZE OF 
EXAMINED SECTIONS SECTIONS Pass E and I Fail W 
1926 All 4 54.5 63.8 4.6 10.6 21.1 


1924 All 4 34.6 61.3 3.5 12.1 23.1 
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EFFECT or VARIATION IN Size UPON CLASSES SECTIONED ON THE 
Basis or ABILITY 


How does sectioning on the basis of ability affect the achieve- 
ment of students in classes of varying size? Material similar to 
that presented in previous tables was gathered for the courses in 
Freshman English Af. These data are displayed in Table XX. 
On the face of these returns, homogeneous groups in English 
achieve much better in large sections than in small ones. An 
identical procedure applied to Higher Algebra 5f, however, shows 
no significant difference (Table XXI). It is clear that much 
more definitely controlled evidence on this question is needed be- 
fore one can safely attempt to draw conclusions. 


Errect or HoLDING Instructor CONSTANT 


Thus far no attempt has been made to match each large class 
with a smaller class in the same course taught by the same instruc- 
tor; hence the results have been open to the charge of chance 
variation due to differences in instructors’ standards. To eliminate 
this factor, data similar to those above were gathered, but quarter, 
course, and instructor were kept constant, only the size of the class 
being varied. This was done in two courses in the School of Busi- 
ness Administration, Economic History 1f, and Principles of 
Accounting 25f. 

The findings for the former are shown in Table XXII. The 
percentage distribution is based upon sixteen large classes and 
eighteen small? classes, a group of each size having been taught 
by the same instructor. No significant differences can be found, 
the two distributions being virtually identical. 

To determine what effect, if any, laboratory instruction might 
have, material gathered in the same way was prepared for the 
more advanced course called Accounting 25f. The data presented 
in Table XXIII include, over a period of years, eighteen classes 
of each size under seven different instructors. Whatever differ- 
ences there are probably must be interpreted as being in favor of 
the large classes. 

2In two courses during a given year two small classes were of identical size. 


To eliminate the effect of selecting the more desirable distribution through an 
arbitrary selection, both small classes were included in the tabulation. 
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TABLE XXII 
Comparison or Marx [INDICES AND PERCENTAGE DISTRIBUTION or MARKS IN 
16 LARGE anv 18 SMALL SECTIONS, TAUGHT BY THE SAME 
Instructor 1n Economic History lr 


AVERAGE AVERAGE PERCENTAGE DISTRIBUTION OF MARKS 
SECTION SIZE OF Mark -— 
SECTION INDEX A B Ç D E I F W WF 
Large 33.3 3.52 5:3 20:6) 80:8) 20:3) 98.65 17 6:6) A5 23 
Small 22.2 3.44 6.8 23.0 84.5 17.0 43 2.5 58 3.5 2.8 
Pass E and I F WwW 
Large A E a O TAO 81.42 5.25 6.57 6.75 


81.25 6.75 5.75 6.25 


TABLE XXIII 


Comparison oF Marx INDICES AND PERCENTAGE DISTRIBUTION or MARKS IN 
18 Larce AND 18 SMALL Sections TAUGHT BY THE Same INSTRUC- 
TORS IN PRINCIPLES OF ACCOUNTING 25r 


AVERAGE AVERAGE PERCENTAGE DISTRIBUTION OF MARKS 
SECTION SIZE OF Mark — 
SECTION INDEX A B C D E I F W WF 
Large 33.4 3.53 8.3 21.8 33.1 13.3 33 1.5 6.1 10.1 2.5 
Small 21.1 3.60 6.6 23.5 35.1 10.0 29 21 100 84 21 
Pass E and TI F WwW 
SRT]: conan I 76.42 4.82 6.14 12.62 
Sra LL E A T ET 75.20 5.01 8.44 11.35 


TABLE XXIV 


Comparison oF Marx [NDICES AND PERCENTAGE DISTRIBUTION OF MARKS IN 
12 Larcr AND 12 Smarz SECTIONS OF THE SAME ADVANCED 
EncuisH Courses, TAUGHT BY THE Same ÍNsTRUCTORS, 

FALL Quarter, 1921-26 


AVERAGE AVERAGE PERCENTAGE DISTRIBUTION OF MARKS 
SECTION SIZE OF MARK - --—- 
SECTION INDEX A B (e D E I F W WE 
Large 75.1 3.38 5.0 24.0 35.7 135 42 5.0 48 5.9 2.0 
Small 49,1 3.49 4.83 24.6 38.7 13.6 51 8.9 438 4.5 1.0 
Pass E and I F W 
METRO a ROO 78.07 9.25 4.76 7.92 


STD! roo 81.26 -8.96 4.28 5.50 
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TABLE XXV 


Comparison or Mark INDICES AND PERCENTAGE DISTRIBUTION OF MARKS IN 
42 LARGE AND 42 SmaLL Secrions, TAUGHT BY THE SAME 
INSTRUCTORS IN THE Four Basic COURSES IN 
Epucarion 1, 3, 15, AND 55 


AVERAGE AVERAGE PERCENTAGE DISTRIBUTION OF MARKS 
SECTION SIZE OF Mark > 

SECTION INDEX A B (e D E I F W WF 
Large 111.7 3.15 V3 231 43.2 15.1 8 22 44 3.8 2 
Small 43.9 3.11 6.0 28.3 42.0 11.3 9 2.6 3.6 5.0 A 

Pass E and I F WwW 

Large A O 88.64 2.95 4.43 3.98 
Smallere er aee Or 87.53 3.47 3.63 5.37 


In a search for more evidence on this point, the student marks 
of all of the classes in the more advanced English courses that 
could be matched were tabulated. They are presented in Table 
XXIV. In complete accord with the findings from the previous 
material, few, if any, significant differences can be found. 

Table XXV furnishes similar data on forty-two large and forty- 
two small classes in four courses taught by eight instructors in the 
College of Education over a period of six years. It is remarkable 
how closely the results agree with previous tabulations. A slight 
tendency toward higher marks for the larger groups is nullified 
by a slightly higher percentage of failures. 


Errect or Crass Size uron Mark INDICES 


To facilitate comparisons a more convenient single index of 
marks was desired. Since the University of Minnesota uses suc- 
cessive marks as ranks, it was decided to adopt an arbitrary 
weighting system based upon ranks. Values were assigned as 
follows: 


Mark AGB CADERA VA 
Value il 2 23 4:55 Y BG € 


The weight of 5 for an E (condition) and also for an I 
(incomplete) was based upon the belief that the final grade would 
in an approximately equal per cent of the cases eventually become 
a higher mark or revert to an F. The value of 6 was applied to 
a W (canceled without grade) because, in the opinion of the sub- 
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committee, the number of cancelations should not be neglected in 
a study of this kind and a course should be penalized for cancela- 
tions, since they usually represent a dead loss in effectiveness of 
instruction. An extreme weight was given to WF (cancelation 
with a grade of fail) in the belief that this mark is seldom given 
unless the student canceling is almost hopeless. 


TABLE XXVI 
Comparison or AvERAGE INDEX or Mark EFFICIENCY BETWEEN THE FALL 
QUARTER HAVING THE LARGEST AVERAGE SECTIONS AND THE FALL 
QUARTER HAVING THE SMALLEST AVERAGE SECTIONS 
OVER THE PERIOD 1920 THROUGH 1926 


AVERAGE INDEX OF 


COURSE AND No. or AVERAGE SIZE OF Mark EFFICIENCY 
DEPARTMENT SECTIONS SECTIONS 
NUMBER —- Largest Smallest 
ES S: Largest Smallest Section Section 

1. Eng. Af 38 50 29.7 24,7 3.49 4.62 
2. Eng. 1f 3 6 57.7 30.0 3.76 4,11 
3. Eng. Af 12 6 29.2 21.2 3.84 4.48 
4, Eng. 6f 2 11 38.5 24.8 3.21 3.03 
5. Eng. 8f 2 J4 63.0 33.7 4.15 3.26 
6- Fr. If 10 9 35.1 27.4 4.46 4.49 
VIET 3f 5 9 39.4 26.6 4.40 3.62 
8. Fr. 4f 4 4 28.8 20.5 2.61 4.01 
9. Fr. Af 6 12 35.5 24.8 4.16 3.79 
10. Fr. 4f 3 4 30.3 21.0 4.06 3.50 
11. Math. 4f 3 3 37.0 23.7 4.35 4,44, 
12. Math. 5f 4, 4 54.5 34.6 4,26 4.47 
13. Math. 6f 5 2 42.5 30.4 4.19 4.44 
14. Math. 8f 3 2 32.3 27.0 4,34 4.67 
15. M&M 9f 9 6 29.7 19.8 4.86 5.08 
16. M&M 11f 11 14 27.7 20.0 4.24 4.16 
17. M&M 141f 6 4 25.3 11.0 2.87 2.56 
18. Hist. 1f 20 19 33.9 28.4 3.33 3.50 
19. Hist. 4f 8 7 38.8 31.8 3.65 3.64 
20. Sociol. 1f 5 8 61.0 32.3 3.37 3.66 
21. Sociol. 6f 4, 4 49.3 37.0 3.74 3.39 
22. Econ. If 17 16 30.8 23.3 3.36 3.24 
23. Econ. If 2 8 43.5 26.0 2.90 3.18 
24, Econ. 25f 10 10 36.3 22.2 3.50 3.76 
25. Psy. 1f 19 20 34.5 30.2 3.38 3.39 
26. Psy. Af 5 5 48.2 38.4 3.49 3.39 


Averages 38.94 26.57 3.77 3.84 
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The above description is merely an explanation and is not 
intended as a justification of the weights assigned. Only a rough 
index was desired, and it was felt that these arbitrary values 
were sufficiently well suited to the purpose. 

The index was calculated for, the combined distribution of 
marks in all sections for the fall quarter having the largest average 
enrollment per section and for the fall quarter having the smallest 
average enrollment per section in the same courses, whose average 
annual sizes have been given in previous tables. A comparison of 
the indices is given in the last two columns of Table XXVI. The 
smaller the index the greater is the relative proportion of high 
marks. 

Fifteen of the 26 comparisons are in favor of the largest aver- 
age section and 11 are in favor of the smallest. Although the 
difference in the average index for all courses is in favor of the 
large sections, the advantage is very slight. For individual courses 
the index is in favor of the largest average groups in 57.7 per 
cent of the cases and in favor of the smallest average groups in 
42.3 per cent of the cases. 

To provide a better means of interpreting these differences, 
Table XXVII was devised. It shows, for certain of the courses 
listed in Table XX VI, the median index and the variability of the 
indices over the seven-year period and should be read as follows: 

English Af has a median index of 3.73, with a quartile range 
of .27, a low index of 3.17, and a high index of 4.62. Half of 
the indices extend from 3.51 to 4.04, or a total range of .53 units. 

This information may in turn be applied to Table XXVI. 
There the index of the group of largest average sections was 4.62 
and the index of the group of smallest average sections was 3.49. 
The difference between these indices is 1.13, which is more than 
twice the range of the middle 50 per cent of all courses. Ina 
similar way the other differences may be interpreted. Table 
XXVIII is supplied as an aid in interpreting Table XXIX. 

The discussion thus far has dealt entirely with large and small 
classes, no mention having been made of medium-sized classes. 
The four basic courses in the College of Education, which have 
been liberally drawn upon throughout the study by reason of our 
considerable confidence in the objective measurement of results, 
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TABLE XXVII 
CENTRAL TENDENCIES AND VARIABILITY or Marx Inovices or REPRESENTA- 
TIVE UNDERGRADUATE Courses (ALL Sections COMBINED) AT THE 
Universtry or Minnesota, FALL Quarters, 1920-26, 


INCLUSIVE 

E No OF RANGE OF MARK ÍNDICES 

Derr. No. COURSES Q Low Qı Md. Qs High 
O A pee erent 7 21 3.17 3.51 3.13 4.04 4,62 
Boz. Survieye nesses 7 15 3.62 3.74 3.79 4,04 4,15 
imp A A cence 21 A5 3.03 3.21 3.63 4.06 4,48 
German L & Aferon 14 .06 3.10 3.77 3.87 3.98 4.18 
IAN Ii 818 one 21 55 2.61 3.387 3.93 4.46 4.62 
Pist L Qe AEn e 14 .08 3.39 3.54 3.64 3.69 4.54. 
SOGOL one 14 .09 3.09 3.33 3.39 3.51 3.74 
ANY GW Oy oan Corer AE EE 25 27 3.69 4.01 4.30 4.54 4.95 
Engineering Math. ........ 14 AA 3.52 4.16 4.82 5.04 5.18 
ECONOMICS LE eerren ries 14 25 2.90 3.25 3.50 3.75 3.95 
Psychology 1i ao 7 .08 3.38 3.44 3.52 3.60 3.77 
Bsvichologya Afi eee T .08 3.04 3.44 3.54 3.59 3.18 
IAE CIAS TA OOO .23 3.21 3.56 3.76 4.03 4.33 


TABLE XXVIII 
CENTRAL TENDENCIES AND VARIABILITY oF Mark Iwnbices or THE Four 
Basic UNDERGRADUATE COURSES IN THE COLLEGE Or EDUCATION 
TAUGHT BY THE SAME [INSTRUCTORS OVER A PERIOD OF YEARS 


RANGE OF MARK ÍNDICES 
COURSE 


INSTRUCTOR No. Q Low Qi Md. Qz High 
Alexander eener Ed. 1 16 2.13 2.98 3.12 3.29 3.76 
Pinney eee eine Ed. 3 12 2.04 2.87 3.00 3.11 3.47 
PAU Gel SON neresi Ed.15 8 2.73 2.98 3.12 3.29 3.76 
Milera ts ias Ed.55 17 3.00 3.05 3.14 3.22 3.50 


are again presented in Table XXIX as evidence on this point. 
In each of these courses all classes that might unequivocally be 
called large were isolated and the mark index determined for the 
combined distribution of marks. The same was done for all obvi- 
ously small classes; likewise for the remaining sections, which 
were termed medium. As may be seen from the last column in 
Table XXIX, in spite of the enormous differences in size, no 
marked advantage can be discovered for any size. This uncon- 
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trolled material tends to show that the medium-sized class is prob- 
ably neither more nor less effective than the large or the small 
class. 

TABLE XXIX 


Comparison or Marx Inpices IN Larcest, MEDIUM-SIZED, AND SMALLEST 
SECTIONS IN REQUIRED UNDERGRADVATE COURSES IN EDUCATION, 
TAUGHT BY THE SAME Instructors, 1920-26 


AVERAGE 

COURSE AND TYPE OF No. oF AVERAGE INDEX OF 
INSTRUCTOR SECTION SECTIONS SIZE MARKS 
Largest 2 251.0 3.40 
I. Educational Psychology (55) Medium 12 115.9 3.22 
(Miller) Smallest 4 52.7 3.39 
Largest 6 113.8 3.19 
IT. Techniques of H.S. Instr.(15) Medium 3 73.7 3.19 
(Hudelson) Smallest 5 25.8 3.17 
Largest 7 103.9 3.15 
III. History of Education (1) Medium 15 62.3 3.29 
(Alexander) Smallest 9 27.4 3.11 
Largest 9 117.0 3.09 
IV. Educational Sociology (3) Medium 10 17.8 3.04 
(Finney) Smallest 6 45.8 3.00 


It may be objected that final marks are poor criteria of the 
efficiency of instruction. Possibly so; nevertheless, as far as the 
student is concerned, they represent the most potent and far- 
reaching bits of tangible evidence of the success of his stay in the 
University. Probably the largest single phase of university admin- 
istration is concerned with the manipulation of marks. They 
determine in large measure a student’s success in class work, par- 
ticipation in extra-curricular activities, graduation, honors, recom- 
mendations, and employment. Marks are poor, then, only to the 
extent that they misrepresent achievement. This is a problem of 
validity of measurement and is of no concern here, since it may 
safely be assumed that in a study like this where large numbers 
are involved, the conditioning factors operate quite as much on 
the small groups as on the large. 

It may further be objected that since marks are often dis- 
tributed according to the Caussian curve of distribution, there is 
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no reason to expect a differentiation between large and small 
classes. In reply it may be stated that in most of the courses 
under discussion uniform major examinations are usually given to 
the entire student membership of the course as a group and not 
in isolated classrooms. Furthermore, the class identity of the 
individual is usually lost in the common grading, and the normal 
curve, where employed, usually applies to the entire class rather 
than to a single section. 

A more valid objection is that in massed data such as have been 
presented, there is a strong possibility that the same instructors 
are not represented in both the large and the small sections. To 
a limited extent this is true; but on the whole the teaching per- 
sonnel in the courses studied is fairly constant. We must again 
fall back upon the offsetting effect of large numbers over a period 
of years. Furthermore, it has been determined? that although 
colleges and departments vary widely from each other, the distri- 
bution of marks within any one department is fairly consistent. 
Finally, in that portion of the present study where instructor, 
course, and quarter were all held constant, corroborating evidence 
was adduced. 

It is admitted that all of the objections may to some extent 
apply; nevertheless the evidence is considered worthy of serious 
consideration, first, because the diverse elements all point toward 
a uniform conclusion and, second, because this conclusion is so 
consistently supported by the carefully controlled experimental 
evidence to be presented later. 


SUMMARY 


During the period 1920 to 1925 increased enrollment at the 
University of Minnesota has caused a decided increase in the 
number of classes taught in the fall quarter. This increase was 
42 per cent in the College of Education, 35 per cent in the College 
of Engineering, 24 per cent in the College of Liberal Arts, and 
7 per cent in the School of Business. In the same period there 
has been a decided increase in the average size of classes in the 
College of Education and in the Cellege of Pharmacy. Classes 
have increased significantly in the Arts College, have remained 


3 John E. Bohan, “Students”? Marks in University Courses” (Unpublished Ph.D. 
thesis, University of Minnesota, June, 1926), p. 104. 
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practically unchanged in the College of Engineering, and have 
decreased in the School of Business Administration and in the 
School of Mines. 

There is wide variation among departments in the average 
annual size of classes in the more populous sectioned courses. 
There is even considerable variation in the average size of classes 
in a given course in the same department from year to year. 

While policies differ as between colleges, as between depart- 
ments within colleges, and even as between courses within de- 
partments, the usual response to increased enrollment is to increase 
the number of sections scheduled. A wide range is frequently 
found even in courses in which sectioning is operative. 

In five populous freshman courses over a period of years there 
is no apparent relationship between the size of the sections and 
student marks. The distribution of A’s, B’s, C’s, etc., is practically 
identical in the largest and smallest classes within each course. 
The net advantage is slightly in favor of the large sections. There 
is a slight tendency for marks in the smaller classes to distribute 
themselves more widely than in the large classes. The more exclu- 
sively marks are based upon objective evidence, the more nearly 
their distributions are identical in large and small classes. 

Sectioning on the basis of ability does not seem to bring any 
decided advantage in the distribution of marks to either the large 
or the small sections of representative freshman courses. 

Holding instructor, course, and quarter constant, and varying 
only the size of the class does not seem to disturb the similarity 
of mark distributions. 

When the marks in several populous courses were converted 
into weighted numerical indices, the mean difference in favor of 
the larger classes was more than twice the range of the middle 
50 per cent of all of the courses. 

On the basis of assigned marks, medium-sized classes appear 
to be neither more nor less effective than small or large classes in 
the courses examined. 


CHAPTER V 


STUDENT TESTIMONY 


Since the problem of class size is thought to be intimately 
related to the welfare of students, it was deemed worth while to 
secure their reactions to debatable aspects of the problem. While 
mere opinion, however well grounded on experience or guided by 
disinterested, judgment, is by no means equal in validity to sound 
experimental evidence, nevertheless consensus of opinion helps to 
clarify the issue by bringing critical points into relief, thus enabling 
experimenters to meet the issues squarely. Several measures were 
therefore taken of student opinion on class size. 


First Inquiry 


During 1924 the students in four large classes in the College 
of Education were asked to indicate in writing their reactions to 
the following question: 


In the light of all of your college and university experience here or 
elsewhere, do you prefer large or small classes? Call an enrollment of 
thirty or less a small class; more than thirty a large class. 


They might endorse their responses or not, as they chose. 
Table XXX shows the results of the inquiry. The students in two 
of the classes were invited to qualify their reactions if they so 
desired by stating the reasons for their preferences. Their com- 
ments were classified and are quoted here with their frequencies: 


Large classes better for lecture courses; otherwise small classes bet- 
ter, 21. Immaterial in lecture courses; in all other cases small class pre- 
ferred, 10. For undergraduate courses, small classes; for graduate courses, 
large preferred, 3. Much depends upon the instructor, but on the whole small 
classes are better, 3. Depends upon subject and upon whether graduate 
or undergraduate. Undergraduate small; graduate large, 2. Depends 
upon subject matter and method of presentation, 2. Depends upon method 
of conducting class. On the whole small classes have been better, 2. One 
can be made as profitable as the other, 2. Best arrangement is to divide 
large classes into small quiz sections on certain days, 2. Large classes 
make one more independent and force one to accept more responsibility ; 
but all the same I prefer small classes, 2. I prefer large classes for lec- 
ture and graduate courses, 1. Small classes preferred for all except gradu- 
ate lecture courses, 1. Large for lecture and adult courses; small for 
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discussion groups, 1. Restrict admission on basis of tests, 1. Large in 
general, especially for graduate work; small for research, 1. Small for 
mathematics and science; for others, large—especially in general discus- 
sion groups, 1. Size of class doesn’t matter; it’s the teacher that counts. 
Generally a good teacher has large classes. Sometimes a poor one has if 
he gives high grades and little work... Such work as statistics is better 
handled in small groups, 1. Immaterial; it’s the organization, technique, 
and teacher that count, 1. Small classes preferred as a rule. Where dis- 
cussion looms large I prefer large classes, since they offer more viewpoints 
and enrich the content, 1. I prefer small classes (20-30) for recitation, 
but the large class is better for lecture courses in that it is more economi- 
cal, 1. They both have their place in a university, 1. Most of the classes 
in this University are far too large, 1. There are so few able professors 
that classes must be large to give each student an opportunity to come 
in contact with experts, 1. It all depends upon the purpose of the course. 
Detailed mastery necessitates small classes; general knowledge can be 
gained as well in large classes, 1. I prefer small classes in spite of the 
fact that my most interesting instructors have been in large classes, 1. 
Small classes are preferable, but large classes can be made better than 
they are, 1. If the method used is an effective one, the large class is 
better and more effective for the University. This is not true in high 
school, however, where the lecture method is inadvisable, 1. 


The reason most frequently given by those who unqualifiedly 
preferred large classes was the increased opportunity for contact, 
student with student and student with instructor. The most fre- 
quent objection to large classes was that they are embarrassing 
owing to the necessity of having to shout to make oneself heard. 


TABLE XXX 
STUDENT RESPONSE TO TEACHER-INSTIGATED INquiry ON Cass SIZE 


Per CENT PERCENT 


YEAR WHEN No. oF FAVORING FAVORING PER CENT OF 
COURSE AND ASKED CASES SMALL LARGE QUALIFIED 
QUARTER CLASSES CLASSES RESPONSES 
Ed. 55. Educational Next to No op- 
Psychology 1924su lastday 92 65.0 35.0 portunity 
Ed. 113. High School Second 
Curriculum 1924su day 51 41.8 11.7 46.5 
Ed. 15. Techniques 
of High School Second 
Instruction 1924s day 83 49.0 0.0 51.0 
Tenth No op- 


Ed. 15. Same 1924f week 84 94.0 6.0 portunity 


STUDENT TESTIMONY 79 


Seconp Inquiry 


Lest these students may have felt somewhat restrained about 
recording even anonymous opinions to a faculty-instigated inquiry, 
it was considered advisable to have their attitudes on class size 
canvassed by one of their own members. Accordingly, in March, 
1927, Miss Agnes Thorvilson, then a senior, was requested to 
secure the testimony of as large and representative a sampling of 
students as time would permit. A summary of the report that she 
later gave before the seminar on Problems of College Education 
follows: 


Anonymous written responses were gathered from 122 freshmen, 
juniors, and seniors on their attitudes toward large and small classes, 
with their reasons therefor. Two students preferred large classes, 4 
expressed indifference, and 116 favored small classes. Their classified 
reactions, with percentage frequencies, were as follows: 


I. Reasons for preferring large classes: 

More varied opinions and views are expressed in the discussion type 
of large class, 4.1 per cent. 
Grades in large classes not based upon prejudice, 2.5 per cent. 
Instructors prepare better for large classes, 1.6 per cent. 

II. Reasons for neutral attitude toward class size: 
It all depends upon the instructor; a good teacher can do as well 
with a large class as he can with a small one, 3.2 per cent. 

III. Reasons for preferring small classes: 
Closer personal contact with instructor, 55.5 per cent. 
Less chance to bluff, 51.3 per cent. 
More personal attention (conferences, etc.), 50.0 per cent, 
Stimulate interest and independent thinking, 50.0 per cent. 
More conducive to informal discussion, 48.8 per cent. 
Grades assigned more fairly, 30.1 per cent. 
Students come to know each other better, 25.5 per cent. 
Meek students have a fairer chance, 25.5 per cent. 
Prevent a standardized, mechanical education, 24.1 per cent. 
Create in the student a sense of personal responsibility toward his 
education, 23.0 per cent. 


It is not feasible in the space available to try to convey these 
students’ reactions in sufficient detail to enable them to be com- 
pared to those secured in the first inquiry. It must suffice to report 
that both groups indulged in considerable rationalizing on prin- 
ciples of classroom teaching that are by no means established and 
that the members of the second group were less analytical in their 
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reasoning but more fervid. In her report Miss Thorvilson quoted 
the following response as being representative of the majority of 
the group, though admittedly more “Menckenesque” in style: 

Education by the yard! History at so much, philosophy at so much! 
Wholesale education by the herd method wherein students are numbers 
and individuality is only a pink felt hat or a gray suit. This is modern 
education à la Minnesota where the herd method is faithfully followed. 
There is no real mutual interchange of ideas between the intelligent stu- 
dent and the professor; no chance for any further gain in the way of 
culture through association and contact with those above them. The pro- 
fessor is a “stranger-lecturer” to his students. They sit in herds and listen 
in herds to ideas and data composed by the lecturer for herds. Sheep 
education, wherein Scandinavian lambs methodically assimilate required 
data, take hygiene, and trot from the scholastic pasture with a diploma 
[sheepskin?] —uncontaminated by personality, individual thought, or per- 
sonal help from the instructor of herds. 

Give us smaller classes, wherein the wistful lamb can get more from 
the educational farce for which he pays each quarter. Help us to find 
our personalities! Help us to think more than pattern thoughts! Give 
us more than the pot-boiling data that a paid professor grinds out to a 
sea of young faces! Spare us from machine-made lives! 


Though not the author of the above denunciation, one student 
in an equally vehement invective raised an issue that must loom 
large to all instructors who take seriously their responsibility of 
recommending their students for employment. This young woman 
was a senior and in need of a position, and she was experiencing 
difficulty in securing influential letters of recommendation. Though 
it happened in this case to be not the real reason, she attributed 
her situation to the fact that several of her classes had been large 
and that few of her instructors knew anything more about her 
than their classbooks told them. 

Either expressed or implied, there runs through practically 
every response to the second inquiry the sentiment, quoted from 
one of the papers, “I like to be an entity to my instructors. If 
they realized how anxious their students are to know them, they 
would exert every effort to make such acquaintance possible.” 


Turd Inquiry 
It will be recalled that the aim of the above inquiries was to 
elicit from students such opinions on class size as would, by bring- 
ing the major issues into relief, guide the subcommittee in devising 
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experimental techniques for attacking directly those major issues. 
The aim was not realized. The responses to such general inquiries 
were too sporadic and speculative to provide the necessary objectiv- 
ity upon which to build experimental techniques. It was therefore 
decided to solicit from the student body the exact testimony needed. 
Accordingly, a three-page questionnaire, a copy of which may be 
found in the Appendix, was prepared and distributed to approxi- 
mately a thousand representative students. An attempt was made 
to have somewhat equal representation from freshmen, sophomores, 
juniors, seniors, and graduates. Lest the factor of immediate 
propinquity might influence the responses, the questionnaire was 
submitted to twenty-one small classes and to ten large ones, 

The student response was excellent, but it was found that repre- 
sentation was decidedly heaviest from the freshman and junior 
students; so, since the cleavage was to be made on the basis of 
lower- and upper-classmen and since only a representative sampling 
was desired, the tabulations were limited to 65 freshmen and 35 
sophomores and their opinions accepted as the expression of junior- 
college students. The reactions of 50 juniors, 34 seniors, and 16 
graduates were considered representative of upper-classmen opin- 
ions. In order that the sampling might be as random as possible, 
the first replies submitted by each group which met the twofold 
criteria of experience with both large and small classes and a fair 
degree of completeness of reply, were accepted for tabulation. The 
students were about equally divided as to sex and ranged in age 
from less than nineteen to more than forty. Thirty-seven major 
fields of study were represented in the returns. 


EXPERIENCE WITH LARGE AND SMALL CLASSES 


As previously stated, only those students who had had definite 
college experience with both large and small classes were included 
in the tabulations. The amount of such experience is given in 
Table XXXI. It will be seen that the median small-class experi- 
ence for the junior-college students was slightly over 4, or about 
half that for senior-college students. The lower-classmen had had 
a median experience of 4.3 large classes, whereas the median for 
senior-college and graduate students was somewhat more than 11, 
the exact amount being unascertainable. 
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TABLE XXXI 


NUMBER oF SMALL AND LARGE COLLEGE CLASSES ATTENDED BY STUDENTS 
Wuose REPLIES ARE TABULATED 


STUDENTS REPLYING 


Senior College 


CLASSES and Graduate Junior College All 
ATTENDED —— — 
S L S L S L 
A e E Aa 28 22 75 val 103 93 
610 nerekte 45 24 17 22 62 46 
11 or more.............. 27 54 8 7 35 61 
Total oie toos 100 100 100 100 200 200 


113- 4.3 4.5 5.9 6.8 


To safeguard still further against the tendency toward rational- 
ization in replies of this nature, the following letter was given to 
each instructor who cooperated in placing blanks in the hands of 
his students: 


To the Instructor: 


The inquiries concerning student experience with large and small 
classes should be filled out by your students in the classroom. It is hoped 
that twenty minutes will suffice for the purpose, but if the instructor thinks 
it necessary, more time may be allotted. The object is to secure repre- 
sentative student reactions. 

After distributing the blanks, kindly read the following instructions to 
your students: 

In the three-page inquiry which has been handed to you answer as 
many of the questions as you feel competent to answer. Make your replies 
as clear and as concise as possible. Avoid rationalizations; i.e., be careful 
to base all of your answers upon your actual experience with large and 
small classes in college or university. You will have twenty minutes, so 
please work rapidly. When you have completed your replies, fold the 
blanks and place them in the large envelope provided. 

We wish to express our appreciation of your cooperation. 

Sincerely yours, 
Subcommittee on Class Size 


A, self-addressed envelope was supplied with each blank, and 
provision was made through the campus mailing system for direct 
transmission of replies to the subcommittee office, so that the ele- 
ment of instructional restraint need have no influence. 
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OPINIONS as To Limits IN Crass SIZE 


The terms large and small, having no absolute meaning, must 
always be interpreted relatively. It was therefore necessary to pro- 
vide some common basis for interpreting the replies. This was 
further complicated by the fact that no arbitrary limits could be 
established, since they must vary according to collegiate division, 
type of course, and subject matter. Because the inquiry was de- 
signed to survey diverse fields, it was believed most feasible to have 
each person who replied state definitely just what his concept of 
a large and a small class was. It was stipulated in the question- 
naire that his opinion on this matter would be taken as a basis 
for interpreting all of his subsequent reactions. 

Incidentally, the composite replies provide a fair picture of 
student opinion concerning desirable limits for small and large 
classes of each type and the ideal size. These facts are displayed 
in Table XXXII. Although the numbers of cases are too small to 
have much significance, it is interesting to note that in only three 
instances is the optimum size below the upper limit established for 
the small class, while, in spite of the conservative nature of the 


TABLE XXXII 


MeEDIAN STUDENT OPINION CONCERNING CLASS SIZE 
(All students replying.) 


NUMBER OF STUDENTS TO BE CONSIDERED AS THE 
COLLEGIATE PREDOMINANT 2 —_—____ _—__—_———— 
DIVISION TYPE OF Upper Limit of Lower Limit of Optimum (Ideal) 


CLASS Small Class Large Class Size of Class 

1. Junior Lecture 50 (149) 100 (149) 105 (148) 
college Recitation 25 (170) 385 (157) 25 (170) 
Laboratory 80 (111) 40 (110) 80 (111) 

2. Senior Lecture 50 (93) 715 (87) 75 (86) 
college Recitation 25 (98) 30 (99) 20 (94) 
Laboratory 25 (64) 30 (64) 20 (63) 

3. Graduate Lecture 35 (40) 40 (39) 50 (41) 
Recitation 15 (47) 25 (46) 15 (49) 

Laboratory 15 (83) 20 (33) 15 (87) 


Numbers in parentheses indicate number of judgments included. 


replies, in three cases also the ideal size is at or above the lower 
limit of the large class. If this tendency were to maintain with a 
significant number of students in any one department it would be 
meaningful. It is pertinent to state in this connection that, in gen- 
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eral, upper-classmen appeared to be much more conservative in 
their limits than did lower-classmen. 


TABLE XXXIII 
Size oF CLASS STUDENTS: PREFER TO ATTEND 


STUDENTS REPLYING 
Senior College 


CLAss and Graduate Junior College All 
No. and per cent No. and per cent No. Per cent 
LEAR O 17 if 24 12.0 
Medium rererere 89 31 70 35.0 
Smal ar EE 33 60 93 46.5 
Immaterial Eees: il 2 13 6.5 
AKEN E A AANS 100 100 200 100.0 


TABLE XXXIV 


Size or Crass YIELDING THE Most SATISFACTORY MARK TO THE STUDENT 


STUDENTS: REPLYING 
Senior College 


Cass and Graduate Junior College All 
No. and per cent No. and per cent No. Per cent 
GAT COR arras 21 11 32 16.0 
Mei eieren 30 27 57 28.5 
Small ooo 28 57 85 42.5 
maten a 21 5 26 13.0 
Totalen 100 300 200 100.0 


TABLE XXXV 


Size Or Crass YIELDING THE LEasr SATISFACTORY MARK TO THE STUDENT 


STUDENTS REPLYING 
Senior College 


CLASS and Graduate Junior College All 

No. and per cent No. and per cent No. | Percent 
Large oo nekeer ninas 48 13 121 60.5 
Medin asierea 6 3 9 4.5 
Small o 28 18 46 23.0 
Lamata 14 6 20 10.0 
NO oo 4 0 4 2.0 


Potah ass 100 100 200 100.0 
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Table XXXIII records the size of class that students prefer to 
attend. It will be seen that 60 per cent of the lower-classmen favor 
small classes while only 7 per cent prefer the large. The upper- 
classmen are more catholic in their choice, 11 per cent putting other 
factors before that of class size. Graduate students prefer the 
medium-sized class, seniors the small, juniors the medium, sopho- 
mores are undecided between the medium and the small, while fresh- 
men overwhelmingly prefer the small. Since there are exactly 100 
cases in each group, the frequencies may be read directly as per 
cents, 


Errecr or CLass Size ON STUDENT MARKS 


Though possibly not the most important, certainly the most last- 
ing record that a student receives from a course is the mark that 
is permanently entered upon the registrar’s files. Table XXXIV 
indicates the students’ epinions regarding the size of the class that 
yields them the most satisfying mark. The total distribution of 
lower-classmen follows closely that given in the previous table, al- 
though there is considerable shifting among both freshmen and 
sophomores. The upper-classmen, particularly the graduates, are 
almost neutral. 

More than 60 per cent of all classes combined claimed that large 
classes yield least satisfactory marks (Table XXXV). In view of 
the data on this point presented in Chapter IV, which refute en- 
tirely this impression, it is difficult to account for such a consensus 
of opinion; yet it is in accord with that reported by Edmonson and 
Mulder in a similar study at the University of Michigan.* 


Errecr on Stupents—Tyrres FAVORED 


To shed further light on this question, the students were asked 
what type of student is particularly favored by large classes. The 
replies, recorded in Table XXXVI, indicate that the better type, 
including the superior, aggressive, and reflective, are at an advan- 
tage. It is interesting to note, however, the diversity of opinion on 
this point, almost every type of student being included in the reply. 

Responses to the counter-question are presented in Table 
XXXVII. This indicates students’ opinions as to the type favored 


1J. B. Edmonson and F. J. Mulder, “Size of Class as a Factor in University 
Instruction,” Journal of Educational Research, 9:1-12 (January, 1924). 
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TABLE XXXVI 


STUDENT OPINION As TO TYPE Or STUDENT FAVORED BY THE LARGE CLASS 


STUDENTS REPLYING 


No. 


TYPE OF Senior College 
STUDENT and Graduate Junfor College 
FAVORED ____ ===> 
No. and per cent No. and per cent No. 
ATAR comarca 24 33 57 
AP PY ESSIVC AO 36 12 48 
Reflective iir.ccscsccsssecesee 4, 1 5 
Average PA ieee 8 10 18 
Timid 3 6 9 
Grind 1 8 9 
Cranmer E A 3 6 9 
EVA O E E 13 11 24 
Inferiore es 2 8 10 
Cheat ont 1 4 5 
Immaterial rr 4 1 5 
NOTE pl yitersccccctisssasstessecvs 1 1 
Total E 100 100 200 
TABLE XXXVII 
Tyre or STUDENT FAVORED BY SMALL CLASSES 
STUDENTS REPLYING 
TYPE OF Senior College 
STUDENT and Graduate Junior College 
FAVORED 
No. Per cent No. Per cent 
Superior Fe secccersncsssessscertesses 8 7.41 26 22.61 
AE OT CSSIVIC crop 11 10.19 6 5.22 
Serious ois sicccs coestesssesnctre ce 14 12.96 15 13.04 
Facile in discussion........ 9 8.33 9 7.83 
AV CYA PO EA o 10 9.26 12 10.43 
BLING Oo 29 26.85 13 11.30 
E 4 3.48 
tareas 9 8.33 
Interior coacere eene ios 12 11.11 24 20.87 
O it .93 1 87 
Immaterial 2........c.c.s0se0002 5 4.63 5 4.35 
Dota nacen 108 100.00 115 100.00 


All 


Per cent 


28.5 
24.0 
2.5 
9.0 
4.5 
4.5 
4.5 
12.0 
5.0 
2.5 
2.5 
5 


100.0 


All 


Per cent 


15.25 
7.62 
13.00 
8.07 
9.87 
18.84 
1.79 
4.04 
16.14 
.90 
4.48 


100.00 
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by the small class. There is a diversity of opinion here likewise, 
all of the categories of Table XXXVII being again represented. 
The most significant departures are found in the case of the timid 
and inferior students, both, it was claimed, being decidedly advan- 
taged by the small class. On the other hand, the lazy student was 
thought to be favored by the large class. About 44 per cent felt 
that the small class works to the advantage of the above-average 
student, while 55 per cent thought that he is favored by the large 
class. The two groups of replies are, on the whole, in considerable 
agreement. 


TABLE XXXVIII 


NUMBER OF Times InpivinuaL Instructors Were Ciıren as Best Larce-Crass 


IxsTRUCTORS 
No. of times mentioned................0.6 IAS AD SS as AE 


Individual instructors. .....7..........0. OA Rie SS A DL el. oak 


TABLE XXXIX 
DEPARTMENTAL LOCATION oF [INSTRUCTORS MENTIONED AT Least TWICE As 
Best LARGE-CLASS INSTRUCTORS 


DEPARTMENT NUMBER OF TIMES MENTIONED 
REPRESENTED 

2 3 4 5 7 8 13 15 26 
Ll LEO OA aaa 1 1 1 
Bacterias 1 
IDEN NES 1 


Ed. Administration _ ................ 

RAR Esy cholo prensas 1 
156 OSO aroma il 

LEAI oooO 1 1 

IBAS rap rro 1 

COMO IO D stecerassts 1 

ISA A 2 1 i 
IRNOS rea aa 1 

Mathematics oee ereere sree? 1 

(Oye, CEMSA mono 2 1 

TANTOS. eto 1 

PollticalS cion ras 1 
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LarceE-CLAss INSTRUCTION 
In the belief that recital of student experience with large-class 
instruction might prove to be valuable, the students were asked to 
characterize the type of instructor whom they considered best 
qualified to conduct large classes. „In order to make the responses 


TABLE XL 


STUDENT OPINIONS on Quarrries or Ixsrkucror Best Fitrep TO 
HANDLE Large CLASSES 


FREQUENCY oF MENTION 


ITEMS — 
No. Per Cent 
ES SRI invinstraction, 22... ane ee (323) (45.49) 
a Good lecturer es 101 14.22 
A i ee er en en, 69 9.71 
c. Handles discussions well... 67 9.45 

1. Secures student participation... 17 

2 Reens to A Se ee 12 

Che mkilled m QUESOS ross 12 

4. Good disci plinarian in 9 

6. Summaries ponis AA 7 

6. Avoids too many details.................... 6 

1 Fertile in suggestions nnne 4 
d Makes clear explanntiens a sea 20 2.81 
E Good ak AAA AA 13 1.83 
f. Skilled ASI ts ne 8 1.12 

1. Uses outlines A eee 5 

2. Makes definite assignments............. cece 2 

3. Considers time needed for preparation.... 1 
g- Secures student viewpoints... 7 OS 
h. Plans daily work. carefully- 7 98 
i. Adjusts subject to ability of students............ 6 S4 
j. Assists in formation of study habits.............. 6 S4 

1. Insists on preparation of all assignments 4 

2. Gives skiny © <iFeChiOnS oia 2 
k. Skilled in measuring results... 6 84 

ETU SES re quen tenn 3 

2. (Uses objective estos 2 

3. Tests ability to understand... 1 
E ‘Dietational | 235 ences none 6 S4 
m. Stimulates intellectual curiosity... 3 42 
no Reviews frequently... - eee 3 42 
o. Has knowledge of teaching principles.......... 1 14 


STUDENT TESTIMONY 89 


TABLE XL—Continued 


STUDENT OPINIONS ON QUALITIES or Instructor Best FITTED TO 
HANDLE LarceE CLASSES 


FREQUENCY OF MENTION 


ITEMS a RR 
No. Per Cent 
MA Eersonal Qualifications este ert (230) (82.40) 
a OOM Personality cor 55 7.74 
paS ense on shiumors (Proportion) erratas 41 5.77 
CH GOODE Ao oa 40 5.63 
d. Interest in subject matter (inspiring).......... 32 4.50 
e. Sympathetic attitude toward students............ 22 3.09 
f. Tactful with students (not rude).................... 17 2.39 
g Open-mindedm airs jUst ros 11 1.54 
hyelnterestedeineevea hin oneee A aers 7 98 
5 RES ATOMIC TOSYMCTASLES rra oo 3 42 
j. Accessible to students (conferences)............ al 14 
k. Self-reliant (confidence, poise) iz... eis 1 14 
III. Knowledge and Organization of Subject Matter (153) (21.55) 
a. Possesses broad, accurate knowledge of 
SUD CCU O 72 10.14 
P (Eo a lso ne 20 2.81 
CRB SPC CIN to DOLO A E E ASE 16 2.25 
dSelectsimaterialettecivelya orreee 15 2.11 
e. Provides good balance in emphasis................ 12 1.68 
f. Relates subject matter to current affairs...... 11 1.54 
g. Relates subject matter to other subjects...... 7 -98 
LN eplenotesstona leW Cvelo pment oe. eree aseek Eeee ei (4) (.56) 
a Kecepshuprto daterini his sup Ecco 3 A2 
Dee ELAS prestige in bis field reee 1 14 


as concrete as possible, an attempt was made to have them asso- 
ciated with definite personalities. Each student was requested to 
name whom he remembered as his best large-class instructor. 

The responses are listed in Table XXXVIII and XXXIX. As 
was to be expected, since the sampling of students was so widely 
and thinly scattered throughout the University and since all class 
levels are represented, the replies show great diversity. Out of 
192 judgments, 79 different instructors were named. Of these, 54 
were mentioned only once, while, at the other extreme, one instruc- 
tor was selected 26 times, another 15 times, and another 13 times. 
In spite of the extreme range of replies, it is encouraging to note 
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that there appears to be some clear recognition of who most ade- 
quately meets the students’ conception of a good large-class in- 
structor. Another gratifying feature is the wide distribution among 
departments, sixteen being represented by those teachers who re- 
ceived two or more votes, while the entire list of 79 instructors was 
drawn from 25 separate departments. This seems to indicate that 
good large-class teaching is possible in diverse fields. It will be 
noted also that the humanities and laboratory subjects are inter- 
changeably included. It would seem that with the possible proviso 
that in some cases special adaptations of technique may have to be 
devised, large-class instruction has wide application. 


QUALITIES or Best Larce-Cuiass INSTRUCTORS 


Listing of instructors was only incidental to the chief end 
sought, namely, determination of those qualities which caused the 
students to list a given person as a good large-class instructor. 
These desirable attributes are listed in Table XL under the four 
major heads of skill in instruction, personal qualifications, knowl- 
edge and organization of subject matter, and professional develop- 
ment. Although there may be some slight overlapping in these 
rubrics, the distinctions are in the main fairly clear-cut. There is 
also present the ever-constant danger of misinterpreting the stu- 
dents’ comments. To avoid this danger, which is greatly increased 
by the tendency, in the interest of ease of tabulation, to confine all 
items to the Procrustean bed of previously prepared classifications— 
in the case of all doubtful items, additional divisions were made. 

Out of a total of 710 frequencies, skill in instruction, with 823 
mentions distributed among fourteen subclassifications, ranked 
first, 46 per cent of the students listing items under this head. 
Personal qualifications stood second, eleven subdivisions being 
mentioned an aggregate total of 230 times, or 32.4 per cent of all 
replies. Third place went to knowledge and organization of sub- 
ject matter, 153 listings, or 21.55 per cent of the responses being 
scattered over seven subclassifications. Professional development 
received only four votes. To the extent that these reactions are 
representative, it may be concluded that, according to student opin- 
ion, the chief factors in the success of large-class instruction are 
skill in teaching and adequate personal qualifications, in the order 
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named. Later in this chapter, under the topic “Administrative and 
Instructional Aids,” light from another angle will show that these 
students are consistent in their opinions. 

It may be profitable to examine the more frequent reactions in 
detail. Table XLI presents separately the qualities that were 
listed twenty or more times. Here we have the composite judgment 
of 200 students as to the most desirable attributes of successful 
large-class instructors. With but two exceptions all of them fall 
under skill in instruction or personal qualifications. Of the 710 
reactions, these eleven subdivisions include 539, or 75.9 per cent. 
In view of the fact that lectures are so commonly employed with 
large classes, it is not surprising to find “ability to lecture well” 
heading the list. It was to be expected “ability to handle discus- 
sion well” would rank high, since one of the chief objections that 
students have to large classes is their lack of opportunity for class 
discussion. On the other hand, since this item is not mentioned even 
more frequently and since the replies are based upon actual experi- 
ence, it may be inferred that discussion is already being used with 
considerable success in large classes. 


TABLE XLI 


LEADING QUALITIES or Instructor Best Frrrep to HANDLE Larce CLASSES 


MENTION 
ITEM A E 
No. Per Cent 
Epa IEA o SiO 101 14,22 
2. Possesses broad, accurate knowledge of subject 
LEI cor ADC O OOO 72 10,14 
3) ARAS TO Os 69 9.71 
4. Handles discussion SWELL .cosscsscreereteensecercescerssestacerocnscses 67 9.43 
Bi GOOG personality rrcccsecr-scstcsttecstenssssscasecscesonnsstsvsstveserss 55 7.74 
6. Sense of humor (Proportion) ......s.cseereererererenee 41 5.77 
e CA OO rr 40 5.63 
8. Interest in subject matter......commmmommmrrmssrssmss 32 4.50 
9. Sympathetic attitude toward students............0. 22 3.09 
10. Makes clear explanations...........scceseersersereresereees 20 2.81 
11. Organizes course well.........oióonencnnononmmsmms*sms. 20 2.81 


A A O scevevsentecubastesess caleseie 539 75.9 
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TABLE XLII 


TYPE or Instruction Besr ADAPTED TO LARGE CLASSES 


STUDENTs REPLYING 
Senior College 


TYPE and Graduate Junior College All 
No. Per cent $ No. Per cent No. Per cent 

Lecture nonr an 50 56.3 34 50.0 84 53.6 
Lecture with discussion 

Or QUIZZINg ooreet 23 25.8 19 28.0 42 26.8 
Lecture with quiz 

SECOS erare ea AAAS 4 4.5 2 2.9 6 3.8 
Lecture demonstrations 3 3.4 3 4.4 6 3.8 
Lecture and laboratory 1 iB 4 5.9 5 3.2 
Outside readings ............ 3 3.4 3 4,4 6 3.8 
Textbook assignments.... 2 2.2 3 4,4 5 3.2 
Socialized procedure ...... 1 1.1 1 6 
Individual work ............ 1 11 1 6 
SAN TURDERA corsa 1 Ll 1 6 

Total Pioneera orris 89 100.0 68 100.0 157 100.0 


With the possible exception of item 1, it would seem that the 
items listed in Table XLI are in no way different in kind from the 
qualities which all successful teachers must possess. It is not un- 
likely that the best training for large-class instruction is successful 
experience with smaller classes. 


Best Lara@e-Criass Tracuinc METHODS 


The students were asked to list the types of instruction best 
adapted to large classes. Table XLII shows that over half of the 
students believe that pure lecture is the best method. Lectures 
interspersed with discussion and quizzes rank second. The two 
together represent 80 per cent of the student opinions. About 
4 per cent accept the lectures for large groups but want these 
broken up occasionally—weekly, as a rule—for discussions or 
quizzes. Only two students perceive the possibilities of individual 
work and socialized procedures in large classes. 


STUDENT-TEACc;HER CONTACTS AND STUDENT PARTICIPATION 


One of the strongest objections to large classes, from students 
and faculty alike, is the lack of personal contact between student 
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and teacher. Questions 14 and 19 were put with a view to throw- 
ing light on this problem. The questions were as follows: 


Approximately how many personal consultations (office visits for 
help with course work, not merely to inquire about marks) do you have 
on the average per quarter with each large-class instructor? 

How many of these have been initiated by you (not due to request 
from instructor) ? 

How many personal consultations per quarter with each small-class 
instructor? How many of these were initiated by you? 

Do you feel that the student in the large class is handicapped by 
lack of personal contact with the instructor? If so, what would you 
suggest to overcome the handicap? 


TABLE XLIII 
NUMBER or PERSONAL CONSULTATIONS (OFFICE Visrrs ror HELP wrrH Course 
Work—Not MERELY to ÍNQUIRE ABOUT Marks) THAT STUDENTS 
Have on THE AVERAGE PER QUARTER WITH EACH 
Larce-Crass INSTRUCTOR 


STUDENTS REPLYING 


NUMBER OF 
CONFER- Senior College 
ENCES and Graduate Junior College All 
No. and per cent No. and percent No. Percent 

(rro 62 49 111 55.5 
IS TAO 21 29 50 25.0 
SS EA 9 6 15 7.5 
ED: esssesscescdsvesecaissteseesavie 6 6 12 6.0 
LS En 1 6 We 3.5 
AO AO 1 2 3 1.5 
Oee EI as 0 0 
AA OA 0 0 
ACA 0 0 
oia 0 0 

O tronos rasta niasonos 1 1 5 

iA EO A 1 1 5 

Total as 100 100 200 100.0 

Medid ierse etree 0 1 0 


The replies to the first question are found in Table XLIII. The 
average number of conferences with each large-class instructor 
ranges from none to eleven, with a median of none. Over half of 
these students, in other words, report that no conferences are held. 
Many of the students stated that they might have had conferences if 
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they had wanted them—they just did not go. Others reported that 
they were able to see their instructors as often as they, the stu- 
dents, wished. The upper-classmen express less need for confer- 
ences than do the lower-classmen. 


TABLE XEIV 


AVERAGE NUMBER or PERSONAL CONSULTATIONS, CONCERNED WITH DEFINITE 
Her on Course Work, INITIATED PER QUARTER BY THE STUDENT 
WITH Eacu Larce-Crass INSTRUCTOR 


STUDENTS REPLYING 


NUMBER OF Senior College 
CONFER- and Graduate Junior College All 
ENCES ne ere Se — A A 
No. Per cent No. Per cent No. Per cent 

O escdssscessesscsascaseexesossaxvas 5 13.16 7 13.73 12 13.48 
La eienn redai eis 17 44.74 22 43.14 39 43.83 
O idas 9 23.68 10 19.61 19 21.85 
oo 5 13.16 4 7.84 9 10.11 
Mea 1 2.63 4 7.84 5 5.62 
SON 1 2.63 2 3.92 3 3.37 
Gi a PaE aeS 0 0 
A OEE AEA 0 0 
B icccacsvssusesenccusesscnesccesece 0 0 
ro 0 0 

WOM rematar oracion censor 1 1.96 1 1.12 

Y E O 1 1.96 1 1.12 

Total creioun 38 100.00 51 100.00 89 100.00 

Median eeen n 2 1 1 

TABLE XLV 


Per Cent or PERSONAL CONSULTATIONS WITH Larer-Criass INSTRUCTORS, 
ACTUALLY INITIATED BY STUDENTS THEMSELVES 


STUDENTS REPLYING 


PER CENT Senior College 
OF and Graduate Junior College All 
CONFER: >" —— — 
ENCES No. Per cent No. Per cent No. Per cent 
E RES 2 4,76 2 2.74 
e AA 2 4.76 2 2.74 
BONS A aa 1 3.23 2 4.76 3 4.11 
A E O 1 3.23 2 4.76 3 4.11 
TOO: sekesi teers 29 93.54 34 80.96 63 86.30 


Doteasy caos 31 100.00 42 100.00 73 100.00 
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TABLE XLVI 


NUMBER or PERSONAL CONSULTATIONS HELD BY STUDENTS ON THE AVERAGE 
PER QUARTER WITH EACH SMALL-CLASS INSTRUCTOR 


STUDENTS REPLYING 


NUMBER OF A 
oe Senior College 
E and Graduate Junior College All 
No. and per cent No. and per cent No. Per cent 
Or cuvesevceueente 30 15 45 22.5 
Miras scenes 22 25 47 23.5 
De ics reli 12 23 35 17.5 
necios 12 16 28 14.0 
E AA 8 7 15 7.5 
OTE E USES 8 5 13 6.5 
A E EAE 4 2 6 3.0 
OS 1 1 5 
ivan rai 2 2 1.0 
TAO 
MO teedicccceseccteveosessossaceess 3 3 1.5 
Dre E A sysverovsees 4 1 5 2.5 
TOt UA 100 100 200 100.0 
Median escote cocaoos 1 2 2 


Who initiates the conferences that are held? Table XLIV sup- 
plies the answer, for this group at least. Of the 89 students 
actually holding conferences, over 86 per cent claim the initiative. 
This probably is as it should be. When a student feels the need 
of advice, it seems proper that he should seek the instructor with 
his problem. The instructor, on the other hand, should be suffi- 
ciently accessible and affable that the student will not lose patience 
and courage in his quest for an interview. There is considerable 
random evidence that students themselves, through lack of tact and 
a sense of the value of time, force their instructors out of self- 
defense to require the student to show cause why he desires a con- 
ference. Instructors are generally, if not always, available for 
economical, constructive interviews. 

Table XLV shows for each student who responded the percent- 
age of his conferences that were initiated by himself. Ninety-four 
per cent of the senior and graduate students initiate all of their 
conferences, none failing to initiate less than half. Only 81 per cent 
of the junior-college students initiate all interviews. Comparable 
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facts are set forth on consultations with small-class instructors in 
Tables XLVI and XLVII. It is apparent that students feel more 
free to consult with their instructors of small classes. The average 
number again ranges from zero to eleven, with the median at two. 
Students testify that while interviews are more readily secured with 
small-class instructors, they feel less keenly the need for such con- 
tacts because the class discussions give them adequate opportunity 
to air their difficulties and to unburden their souls. It appears likely 
that the difference lies not in the instructor but in the size of the 
class itself. 


TABLE XLVII 


AVERAGE NuMBER OF PERSONAL ¡CONSULTATIONS PER QUARTER INITIATED BY 
STUDENT WITH EACH SmaLL-CLass INSTRUCTOR 


STUDENTS REPLYING 


NUMBER OF Senior College 
CONFER- and Graduate Junior College AM 
ENCES 
No. Per cent No. Per cent No. Per cent 

OO: 3 4,29 16 18.82 19 12.26 
Lo pevaisesssscosastossssvesesoucoess 24 34.28 24 28.24 48 30.97 
a A aO VS 18 25.71 19 22.36 37 23.87 
RO N 10 14.29 12 14.12 22 14.19 
E Oro 3 4.29 4 4.71 7 4.52 
DpSesesscscessncsctssesadesssseesacs 5 7.14 2 2.35 7 4.52 
O esiscscstestssseontssnssesersosces 4 Gi 4 2.58 
Ma eeann 2 2.35 2 1.29 
E E a T 2 2.35 2 1.29 
AO 

LO) Vessessssseesevsccsensscsoesesscess 2 2.35 2 1.29 

WM E ss 3 4.29 2 2.35 5 3.22 

Total cto 70 100.00 85 100.00 155 100.00 

Median eea 2 2 2 


Table XLVII shows a situation quite similar to that revealed in 
Table XLV; namely, that about 87 per cent of all conferences are 
initiated by students. It is significant, however, that the total num- 
ber is considerably greater for small classes than for large. This 
is especially marked among upper-classmen. Conversely, a greater 
number of conferences with the small-class instructor are initiated 
by the instructor than is the case under large-class conditions. 
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Table XLVIII shows that whereas 86 per cent of the students 
initiated all conferences with their large-class teachers, the same 
is true for but 62 per cent of the small-class conferences. 


TABLE XLVIII 


Per CENT or PERSONAL CONSULTATIONS WITH SmaLL-CLass Instructors 
ACTUALLY ÍNrrIaTED BY STUDENTS THEMSELVES 


STUDENTS REPLYING 


PER CENT OF Senior College 
CONFER- and Graduate Junior College All 
ENCES 
No. Per cent No. Per cent No. Per cent 
WD E T NT 1 1.47 1 15 
A O IO 2 2.94 1 1.54 3 2.25 
DO to ano 11 16.18 20 30.78 31 23.31 
O T, 10 14.71 5 7.68 15 11.28 
LOO L S A 44 64.70 39 60.00 83 62.41 
Mota neste terete 68 100.00 65 100.00 133 100,00 


The students were then asked point-blank if they felt that stu- 
dents in large classes were handicapped by lack of opportunity for 
personal contact with the instructor. The replies listed in Table 
XLIX indicate that this contact may not be so all-important, even 
though a majority of the students express either an outright or a 
qualified affirmative. Eighty per cent of the lower-classmen are in 
agreement, but the upper-classmen are about equally divided on the 
question. Several again stated emphatically that they were able to 
secure all of the personal contacts with their instructors that they 
desired. 

One hundred and twenty of the students who felt themselves 
handicapped availed themselves of the opportunity to offer sugges- 
tions on how to remedy conditions. As shown in Table L, 44 per 
cent could see no other solution than to teach smaller class units. 
One-fourth of the under-classmen and more than half of the upper- 
classmen felt that one solution lies in the opportunity for more 
conferences. 

Students are continually clamoring for more and more participa- 
tion and more and more discussion. In an attempt to evaluate this 
factor, they were asked if the value of a course to them was in 
direct proportion to the number of times they recited or partici- 
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pated in discussions. The replies in Table LI indicate that partici- 
pation is of much less importance than is generally believed, nearly 
two-thirds of the students answering in the negative. 
was especially characteristic of the upper-classmen. A considerable 
number of the students wrote that they derived more benefit from 
listening to the discussions than from participating in them. 


REPLIES 


Xes undualhified As 
Yes ALEA orar 
No, unqualified Paneer 
No squa litle Eine 
IO EOI aran 


TABLE XLIX 


STUDENT OPINION CONCERNING Presence oF ¡HanbicaP Due to Lack oF 
PERSONAL CONTACT WITH THE INSTRUCTOR IN A LARGE CLASS 


Senior College 


and Graduate 


No. and 
per cent 


TABLE L 


This response 


STUDENTS REPLYING 


Junior 
College 
No. and 
per cent No. 
65 97 
15 82 
15 52 
1 11 
4 8 
100 200 


All 


Per cent 


48.5 
16.0 
26.0 
5.5 
4.0 


100.0 


STUDENT SUGGESTIONS AS TO OveRcomING Hanpicar Due to Lack oF 
PERSONAL CONTACT WITH Instructor or LARGE CLASS 


SUGGESTIONS 
No. 
Smaller groups ises 12 
More conferences ............ 25 
Sympathetic attitude by 
instructor 4 
More quizzes 1 
Non-teaching advisers... 1 
Instructors of stronger 
Personality koeriers 3 


Give instructors more 
free time from re- 
BEATCH AOE AA 1 


STUDENTS REPLYING 
Senior College 


and Graduate 


Per cent 


25.53 
53.19 


8.51 
2.13 
2.13 


6.38 


Junior College 
No. 


41 
20 


3 
5 
3 


0 


1 
73 


Per cent 


56.16 
27.40 


4.11 
6.85 
4.11 


1.87 
100.00 


53 
45 


2 
120 


All 
Per cent 


44.17 
37.50 


5.83 
5.00 
3.33 


2.50 


1.67 
100.00 
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TABLE LI 
Is VALUE or COURSE TO THE STUDENT IN Dimecr PROPORTION To THE NUMBER 


or Times He Recrres or PARTICIPATES IN THE Discussion? 


STUDENTS REPLYING 
Senior College Junior 


REPLIES and Graduate College All 
“No.and  No.and —— 
per cent per cent No. Per cent 
es un qua ains 18 30 48 24.0 
Tes qual i anea ane aeei 7 13 20 10.0 
NO is 65 50 115 57.5 
No; QUEl CU ecicsorassinenccoconenicanacoss 5 4 9 4.5 
NO Eeply euaraorecnoontosciocn senos 5 3 8 4.0 
NN EE Dora 100 100 200 100.0 


The fact is inescapable that the under-classmen, particularly 
the freshmen, have a yearning for pupil-teacher associations that 
is not being satisfied. Possibly they might be accommodated better 
than they are. On the other hand, if they are expecting the inti- 
mate pupil-teacher relationships of their high school days, it is 
unavoidable that they will be disappointed. In view of the condi- 
tions that they will meet in later life, it might even be argued that 
a continuation of high school conditions would not be to their best 
interests. Where formerly they needed a mentor, now they should 
gradually assume their own responsibilities in preparation for the 
time a few years hence when all education will be self-education. 
That they can learn to lean upon themselves is evidenced by the 
lower frequencies of complaints among the upper-classmen. 


TABLE LII 


RELATIVE DISTRIBUTION OF DISADVANTAGES Or LARGE CLASSES AMONG THE 
Masor DrvisiowNs 


DISTRIBUTION OF STUDENT OPINION 


Senior College Junior 

MAJOR DIVISIONS and Graduate College 
No. Per cent No. Per cent 
1. Physical facilities. 18 6.74 18 6.87 
2. Effect on instruction.......... 49 18.35 63 24.05 
3. Measurement of results...... 104 38.95 105 40.08 
4. Effect on students.............. 96 35.96 76 29.00 


OCG rr 267 100.00 262 100.00 
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DISADVANTAGES OF LARGE CLASSES 


In an attempt to uncover the objectionable features of large- 
class instruction, the students were asked to list all disadvantages 
of large groups. Five hundred and twenty-nine factors were men- 


TABLE LIII 
DISADVANTAGES OF LARGE CLASSES, ACCCORDING TO STUDENTS 


FREQUENCY OF MENTION 


ITEMS NAAA 
No. Per Cent 
L Physica Facilities rann ea AAA (86) (6.80) 
a Difficulty tof DEALIN pane e AA 15 2.83 
b. Difficulty of Seeing erennere i 7 1.32 
c. Lack of satisfactory physical facilities............ 6 1.13 
d. Emphasizes mechanics of class management.. 6 1.13 
e. Lack of adequate library facilities.................. 2 37 
TT PE tect oni Instructio coronar (112) (21.16) 
a. Less class discussion possible ea E 43 8.12 
bee increases distractions m. eneee A a Ea AENA 14 2.64 
cC Eorcessuse of lecture method a a ee 13 2.45 
d. Leads to less stUdentiattention aeaaea 13 2.45 
e. Tends to stereotyped instruction... 10 1.89 
f. Instructor’s viewpoint is final (dogmatic)... il 1.32 
g1 Discipline more di E 6 1.13 
b. Unable to use conferences. misisset 4 15 
i. Instructor cannot stimulate thought................ 2 37 
Thi Measurement O Res E essere (219) (39.51) 
a. Lack of personal acquaintance by teacher.... 108 20.41 
Delia sleretomes ico A 29 5.48 
c. Foster misunderstandings (can’t clarify 
Points) cecstecctesssszccncasecsc seotstesecseecsassescasneecttsuceees 20 3.78 
d. Difficult to check student progress................ 16 3.02 
e. Marks depend too much on tests... 9 1.70 
f. Requires more effort on the part of 
NA O PO NRO 5 94 
g. Better opportunity for student to copy........ 5 94 
heads) to mores tallunesnce oi 5 94 
i. Poor instructor affects more students............ 4 15 
DUT CULE yO fie UI oa 2 37 
k. Inability of diagnosing individual student 
difficulltieshe aa A 2 37 
l. Forces exclusive use of objective tests.......... 1 18 
m. More class time used in testing... eee 1 18 
n. Difficulty of securing competent assistants 1 18 
o. Reporting of marks more difficult... 1 18 
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TABLE LIII—Continued 


DISADVANTAGES OF LARGE CLASSES, ACCORDING TO STUDENTS 


FREQUENCY OF MENTION 


ITEMS ee 
No. Per Cent 

Ns TIGO ON USA dra rro (172) (32.51) 
a. Submerges timid students meern 38 7.18 

ld IES Ari Matar 32 6.04 
culvesssindividual attention. eiiean 30 5.67 

d. Less opportunity for student participation 16 3.02 

ed Harder oni slow student.se 15 2.83 

f. Less spontaneity during class hour................ 15 2.83 

g. Less Class Spirit ei Eeee aitia rana 9 1.70 

h. Best students are heldubacker ic: 4 15 

i, Students lump work (cooperate)... eee 4 15 

de LES Auca oo 4 15 

k. Greater opportunity for bluffing... 3 56 

1. Individual differences waste time... 2 37 


tioned. These were distributed among four major heads, as listed 
in Table LII. The disadvantages most frequently mentioned were 
concerned with the measurement and evaluation of results of in- 
struction. Approximately 40 per cent of the topics fall under this 
head. General effect on students, with slightly more than 30 per 
cent, comes next. Then follow the deleterious effect upon instruc- 
tion, with 20 per cent, and lack of proper physical facilities, with 
somewhat less than 7 per cent. Junior- and senior-college students 
are remarkably well agreed upon the relative importance of these 
major divisions. 

The disadvantages of large classes are set forth in detail in 
Table LIII. Here we see that of improper physical facilities, only 
one—difficulty of hearing—is of any great importance. Under the 
effect upon instruction, there are nine sub-items, five of which are 
of some consequence. Probably few of the disadvantages of any 
sort are inherent in large classes. Most of them could probably 
be resolved if given the proper attention. 

Tables LIV and LV list the ten disadvantages named most fre- 
quently by lower- and upper-classmen. Out of a total of 41 sub- 
divisions with 262 items, the leading ten subdivisions include nearly 
70 per cent of the upper-classmen and 61 per cent of the lower- 
classmen replies. Seven of the ten items are common to both 
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lists. Lack of personal acquaintance is decidedly the greatest ob- 
jection; lack of opportunity for classroom discussion ranks second; 
and the restraining effect of large classes upon timid students is 
third. Again it may be doubted whether or not any of these dis- 
advantages are inherent in large classes. Even if they are at pres- 
ent, it seems not unreasonable to asstime that some of them at least 
may be overcome by the perfection of proper techniques of teaching 
and management. 


TABLE LIV 


DISADVANTAGES OF Larce CLasses Most FREQUENTLY MENTIONED BY 
JUNIOR-COLLEGE STUDENTS 


FREQUENCY OF MENTION 


fig “No. Per Cent 
*1. Lack of personal acquaintance by teacher........ 55 20.99 
*2. Less classroom discussion possible... 30 11.45 
zo ess student iinteres t aeeoea a e e EE 18 6.87 
"4 Less student attention meee crserrccccecsscesscrecessceesesescuse 15 5.12 
*5. Fosters misunderstanding (can’t clarify points) 12 4.58 
AC LUGS? fOr Shirker toget DYA aea E 10 3.81 
7. Difficulty of checking student progress............. 9 3.43 
S SUIS Cm CesbU Celta rseerncrrcttestcnertctt ers 9 3.43 
9 Harder on slow sStud enters EAA 8 3.05 
10. Increases distractions eessen ee ane seana 8 3.05 
Dota, E E A TT 174 66.88 


* Starred items are common to both groups of students. 


TABLE LV 


DISADVANTAGES OF LaArGE Crasses Mosr FREQUENTLY NAMED BY SENIOR- 
COLLEGE AND GRADUATE STUDENTS 


FREQUENCY OF MENTION 


ITEMS ee 
No. Per Cent 
*1. Lack of personal acquaintance by teacher........ 53 19.85 
#2 Submerges Ol o oi 29 10.85 
*8. Easier for shirket O As Mco 19 Uni lt! 
4. Less individual attention ni 15 5.61 
al) Less student interest ascsereare:peenvsreececeresstessseree tre 14 5.23 
6. Less opportunity for student participation... 13 4.86 
*7. Less class discussion possible ca 13 4.86 
“So Less student attention error rmac 10 3.74 
9. Less spontaneity during class period é 10 3.74 
*10. Fosters misunderstandings (can't clarify points) 8 2.99 
e AE A TO 


* Starred items are common to both groups of students. 
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TABLE LVI 


RELATIVE DISTRIBUTION or ADVANTAGES AMONG THE Mazor DivisioNs 


DIsTRIBUTION OF STUDENT OPINION 


Senior College 


MAJOR DIVISIONS and Graduate Junior College 
No. Per cent No. Per cent 
HOWE CONOM oo 64 28.70 40 27.40 
e AO os 39 17.49 30 20.55 
3. Marking O 29 13.00 11 7.53 
ANS LUCA matress eee 91 40.81 65 44.52 
4 Ona E EO 223 100.00 146 100.00 


ADVANTAGES OF LARGE-CLASS INSTRUCTION 


The students were also given an opportunity to list what they 
considered to be the advantages, if any, of large classes. These 
were tabulated under the four major heads given in Table LVI. A 
total of 369 advantages was mentioned, of which somewhat more 
than 42 per cent fell under the head of benefits to the student. 
Next in importance was economy, with 28 per cent; third, with 19 
per cent, was the beneficial effect upon the instructor; while the 
remaining 11 per cent fell under the head of effects upon marking. 
As in the case of disadvantages, agreement between the groups was 
quite marked. 

The detailed advantages are presented in Table LVII. Under 
economy are five subdivisions, the major one pertaining to money 
cost. Effect upon instructor includes six minor groupings, the chief 
one being the fact that since expansion of personnel is unnecessary, 
better instruction may be provided. Most important of the two 
items under the effect upon marking was the fact that larger 
groups permit more accurate relative grading. The greatest variety 
of responses was found under the effect upon students. Twelve 
sub-items were listed, of which the leading one was the provision 
for a greater variety of student reactions to the problems submitted 
for discussion. 

Tables LVIII and LIX contain the ten subdivisions most often 
listed by each group of students. The agreement is about as close 
as that in the case of the disadvantages, there being seven sub- 
heads common to both lists. 
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TABLE LVII 


ADVANTAGES OF LARGE CLASSES, ACCORDING TO STUDENTS 


FREQUENCY OF MENTION 


ITEMS q 
No. Per Cent 
AA AA AAA > A 
T; ECONOMY “eesecescecsvcscvaivozereccoscuesseue ae ccucesescoestececresesouses (104) (28.18) 
a. ECOnomy MOL CA O 49 13.27 
b. Economy of teachers’ time in presenting 
materia l acond censor crecio de tareas 29 7.85 
c. Exploration of wider field of material.......... 13 3.52 
d. Less waste of student time through aimless 
OEI TEATRE 11 2.98 
e Frees Instructori for UCSCAT CI Nereo 2 54 
TT. “Instructor ¢.cscccssastecncsecocesaseassescosscxsastescescdessaescacssaceests (69) (18.69) 
a. Permits fewer but better type of teacher... 40 10.84 
b. Permits higher standards 14 3.79 
Ce Stimulates INStruCtOr era an 6 1.62 
d. Encourages more careful preparation............ 5 1.35 
EDESA ee aAA AEE 3 81 
f. Leads to more systematic presentation........ 1 27 
II. Marking cscccvsosesssescecstgeccreceus sane sncaresenssteisseussusstarsettc ties (40) (10.84) 
a. Permits more accurate relative grading........ 26 7.04 
b. Brings more objective evaluation of student 14 3.79 
DV ar Student O ARO Eo (156) (42.27) 
a. Greater variety of student reactions.............. 41 11.11 
bye Hostersmstudentminitiativersc esc Aea 33 8.94 
c. Makes student competition keener................ 23 6.23 
d. Gives broad contacts (wider fields).............. 20 5.42 
e. Social stimulation (esprit de corps) emmm. 15 4.06 
f. Permits student contact with great teachers 8 2.16 
g. Stimulation of student by lectures.................. 4 1.08 
h. More enjoyable oa br oO 4 1.08 
ik Deyelops i poisefor student ea R 3 81 
j. Checks monopoly of class by few students... 2 54 
k. Student feels individual differences less........ 2 4 
l. Leads to greater student interest in subject l 21 


ADMINISTRATIVE AND INSTRUCTIONAL Arps 


Question 25 asked the students to state frankly what, in their 
opinion, might have been done by either the administration or the 
instructor to improve conditions in the large classes that they had 
attended. Whether constructive or not, the responses were exceed- 
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ingly gratifying in number. They are set forth in Tables LX 
and LXI, the former dealing with administration, the latter with 
instruction. 

TABLE LVIII 


Anvrrtscres or Lance Crssses Most FeraresriY NAMED EY 
JUNIOR ÁCOLLEGE STUDENTE 


FzRQUENCY or MENTION 
Frems 


No. Per Cent 

FL Permits fewer but better type of teacher.......... 19 13.01 

FZ Fosters student initiative 22 cescecnscenessesnens 16 10.95 

Fe NNT ON AI He fades 16 10.95 

*4, Greater variety of student reactions.....0.0........ 13 8.90 
*5, Economy of teachers time in presenting 

E A O IN LI o ae 1.53 

6. Social stimulation (czprit de corps) sae 9 6.16 

A A DEORE CON E aaaea 8 5 AT 

*8, More accurate relative grading. eee 8 5.47 

9. Less waste of student time through aimless 
EE MI IA RIAD DAI IA 8 547 
10, Permits higher standardS..oocnccociconooconoononorirorrerases 7 4.79 


* Starred items are common to both groups of students. 


TABLE LIX 


Anvastaces or Lance Crasses Mosr Feeovesriy Namep sy Sexior-COLLEGE 
AND GRADUATE STUDENTS 


FREQUENCY OP MENTION 


Tres 

No. Per Cent 
EEC ECONO SAE GN o coro oradores 33 14.79 
*2, Greater variety of student reactions.................. 28 12.55 
*2, Permits fewer but better type of teacherv.......... 21 9.41 
*4, More accurate relative grading... 18 8.07 

*5 Economy of teacher's time in presenting 
NEL EG LO MAS ane AE oe tee Sir IEI A EA 18 8.07 
PO Foster SERGE SIAN eo soiree cece 17 7.62 
7. Increases student Competition.........cccccccecerereeses 16 7.17 
Y e A IAS 12 5.38 
9. Brings more objective evaluation of student.... 11 4.93 
10. Exploration of wider field of material................ 9 4.03 


* Starred items are common to both groups of students. 
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TABLE LX 


WHAT ADMINISTRATION Coutp Have Done ro Provipe BETTER CONDITIONS 
FOR LARGE CLASSES 


STUDENT OPINIONS 


ITEMs — 
= No. Per Cent 

I. Provide Better Physical Facilities... (30) (17.44) 
a Ventilation OP 8 4.65 

p. Acoustics CO oO 7 4.06 

Cr LA GHEIN Oey ccsecsccecesecsceenatscssasenesecpectuscdtscrqeestsenesosstses 5 2.90 

d. Seating (arrangement and numbering)........ 5 2.90 

Crm ELA COME OU MWIL AS cea EEN 2 1.16 

fp WaboratoryalaciUleserecscrcseterscecetscr cece 2 1.16 

2. Dra facilties o Eoceno ] .58 
I. Facilitate Classroom NO esa (24) (18.95) 
a. Provide’ suitable instrüuctioNn.......ere. esere 16 9.30 

bia Erovide More assistants iseis. eseni ereina 2 1.16 

€. Pay petter salaries ccc1.cccescssersesesescstrecestesseroees 1 58 

d. Schedule large classes in morning............+ 1 .58 

e. Allow no double-period large classes.............. 1 58 

f Facilitate trans ferS Eora Ae A N 1 58 

g. Classify students Dy aD ib yrcccserstreeatactere: sense 1 .58 

hy Provide outside MecturerS:cscicecscerectsstsssvocsecets 1 58 
Total Administration Aids... 54 31.39 


Chief among the suggestions for improving large-class admin- 
istration is provision for better physical facilities. Inadequate 
ventilation, poor acoustics, improper lighting, and unsuitable seat- 
ing are the major complaints. Under the general heading of facili- 
tating classroom work, the leading criticism was the failure carefully 
to select the instructor on the basis of suitability to large classes. 

Nearly 70 per cent of the suggestions for improvement were 
leveled at the instructor. These are listed in Table LXI under the 
major heads of class management, of which adequate measurement 
of student work is outstanding; improvement of lectures, in which 
arousing interest is stressed; personal contacts, which reflects the 
need felt for consultations; subject matter; and, finally, technique. 
It is both significant and complimentary that instructional skill, 
which was earlier voted the most important asset of large-class 
teachers, here elicits the fewest expressions of dissatifaction. It 
seems that in the judgment of these students the most important 
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TABLE LXI 
POSSIBLE INSTRUCTIONAL PROVISIONS FOR LarGE CLASSES 


STUDENT OPINIONS 
ITEMS 


No. Per Cent 
E A a cessincs (47) (27.34) 
a. Secure fairer evaluation of student’s 
work by: 14 8.13 
IAE requentmexalminatiOusmceisr erence 5 
2 More objective Morros 3 
3. Less emphasis on final examination.......... 2 
4, Varying type of examinatioN.................... 1 
DINA more ona 1 
6 Returning test papers ros 1 
Jluesssemphasisnony termipape baeten 1 
b. Encourage pupil participation... 12 6.97 
CBI ISCIPLINC ne tte ss carencia 9 5.23 
1. Demand student respect and courtesy.... 3 
2 Demand sreasonable quieter inr tees 3 
Sh Maintain Hetter disciplinen eaea 2 
4, Require prompt attendance -isis 1 
e O AMAN o 3 1.74 
e. Consider individual differences..............0.. 2 1.16 
E Use socialized SEO Urra 1 .58 
Es MO CAI rations raro pon 1 .58 
h. Adequate supplementary material... 1 .58 
i. Check unimportant questions... reese- 1 58 
fee ACA DER OS tO FAN Dor o 1 .58 
SES y to SUID CCL nooo 1 .58 
l. Make pupil attendance optional..............004 1 58 
lm prove ASES roca (42) (24,41) 
ap Viakemlectunes mMLeLestin ros 16 9.30 
e VS A O 12 6.67 
MAN OS 5 
IS A ESO 4 
SL EDT Va ONO roo A 2 
AO PEAK o lOs 1 
c. Prepare and organize material better.......... 4 2.82 
d Ucerfreguent Austra tions avast 3 1.74 
e. Learn how to lecture (take courses)............ 2 1.16 
f. Introduce humor (jokes and stories)............ 1 .58 
g. Present material more Slowly... irere 1 .58 
ly CMI TES or 1 .58 
PMOPCClaliZemLOlmOTOMDSrescrce eco creer arene: 1 58 
j: Avoid pounding on desk, ete... 1 58 
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TABLE LXI—Continued 


POSSIBLE INSTRUCTIONAL Provisions FOR LARGE CLASSES 


STUDENT OPINIONS 


ITEMS e a A 
No. Per Cent 
III. Personal Contacts oO eee (17) (9.88) 
a. Arrange for Consultations e.r aiaa 10 5.81 
b. Maintain human relationshipS.......oconomeno... 4 2.32 
c. Sympathize with student point of view........ 2 1.16 
ARAN O ae A A t ai ao 1 58 
NY Subject MO Eon (10) (5.81) 
a. Not too technical............... + 
b. Eliminate duplication 2 
c. Avoid rehashing textbook material................ 2 
d. Make definite assignments..................0.00..0.++ 1 
e pRequireslessnoutsidemnea Gin AE 1 
V. Technique in Corillo rra (2) (1.16) 
a. Work out special large-class technique........ 2 1.16 
Kotal Instructional Aid oa 118 68.60 


factor is being most effectively cared for by the University of Min- 
nesota faculty. 
ADDITIONAL TESTIMONY 


At the close of his winter-quarter, 1926-27, class-size experi- 
ment in Physics (see Chapters VII and VIII), Professor Buchta 
requested his students in both the large and the small sections to 
hand in written statements or to come in and give him orally their 
reactions to class size. In his report to the subcommittee Dr. 
Buchta included two representative letters. They are reproduced 
here, with Professor Buchta’s introductory comments. 


Proressor Bucutra’s Impressions 


“The final averages and the individual comparisons (see Table 
CLXVIII) show that in the winter-quarter experiment under modi- 
fied teaching procedures the size of the class had very little influ- 
ence upon the final marks. My own general impression is that for 
weaker students the small class, with its possibility for more and 
repeated discussion, has some advantages; but in most cases the 
difference in marks can be attributed to causes other than class size. 

“The first of the following letters was written by the seventh- 
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hour student (small class) of pair No. II, the second by the 
seventh-hour member of pair No. XI. It is to be noticed that the 
better student does not value the advantages of the small class as 
much as the weaker one does. It is the instructor’s opinion that the 
writer of the second letter would not have passed had he been in 
the large class.” 


Tue First Lerrer 


It is difficult for one not a student by nature or inclination to express 
a worth-while opinion on class size. I think that one’s progress in a course 
depends upon a great many things more important than the size of the 
class. In Mechanics I find that some students consider outside study be- 
fore class a necessity in a small group, whereas others maintain that dis- 
cussion in a small class takes the place of outside work essential in a 
larger group. Again, the ability of the student determines in which group 
he will do better. Discussion in a small class makes clear many a fact 
the mere statement of which leaves no mental impression. But to other 
students, to whom the statement and its proof are sufficient, discussion is 
supererogative in that it serves only to slow up work and even sometimes 
to muddle things at first clear. The benefit derived from a course depends 
much upon the study outside of class; and one can and will do this, ac- 
cording to his nature, irrespective of the size of the class that he is in. 

As to which size is better for the average student, I hardly know what 
an average student is, and at any rate there are few of him, It is hard 
to put every student in a class of his own kind, and yet this must be the 
way in which to give everyone the maximum value. Were this done all 
classes would be small. 

Personally I like a small class because I find it easier to apply myself 
in such a group. Yet I dislike discussion and do not remember of asking 
a question once during the quarter. In some cases the discussion by others 
helped me to see a point more clearly; but usually I got the work by 
listening to the lecture and referring to the text to clear up doubtful 
points. I never studied the text before class. I found that whatever I 
did not understand was best cleared up by my figuring it out without the 
aid of either instructor or text. 'The size of the class makes little or no 
difference to me. As far as I have gone at the University of Minnesota 
I have received no other grade, higher or lower, than B, and as far as I 
can see I have had equal benefit, not maximum and yet not minimum, 
from classes which have been about equally divided between large and 
small. 

From all this I draw only the conclusion that the benefit one gets 
from a course will be the same in any size of class if he applies himself 
and adjusts his methods to the class, I like a large class for the ground 
it covers, a small one for the ease of it, for its more interesting talks, and 
for the amount of work done in it. I have never formed a preference and 
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have been equally well satisfied in any size of class, provided the instructor 
was fitted to teach the particular size of class in which he found himself. 


Tue SECOND LETTER 


I am very much in favor of a small class in any course, especially in 
Physics, because it gives the slow-thinking student a greater chance 
thoroughly to understand the subject. Questions can be asked and 
answered as they come up and a more thorough understanding of the 
whole subject can be had because the explanations are given to benefit 
those students who have troubles in common. In a large class the pro- 
fessor perhaps has an idea of the points which are not clear, but some- 
times misses the phases which really bother. 

The only objection I can see which amounts to anything is that of 
securing adequate or able instructors for small classes, as there are so 
few students in a small class that it would be quite expensive. 


SUMMARY OF STUDENT TESTIMONY 


In the first inquiry, instigated by the instructors, from 65 to 
100 per cent of the students in four large College of Education 
classes expressed either a qualified or an outright preference for 
small classes. The most frequent reason offered by those who un- 
qualifiedly favored large classes was the increased opportunity for 
contact, student with student. The modal objection to large classes 
was that they cause embarrassment owing to the necessity of having 
to shout to make one’s self heard. The most frequent qualified 
reaction was that large classes are better for lecture courses, small 
classes for all other occasions. 

To the second inquiry, made by a senior student, 122 freshmen, 
juniors, and seniors responded. ‘Two preferred large classes, 4 
were indifferent, and 116 favored small classes. The prevailing 
arguments in support of large classes were that (1) they evoke 
more varied responses, (2) the marks are not based upon prejudices, 
and (3) instructors prepare better for large classes. The four 
students who assumed a neutral attitude felt that the instructor, 
and not class size, is the determining factor. The prevailing re- 
actions in favor of small classes were that they afforded (1) closer 
personal contact, student with instructor, (2) less chance to bluff, 
(3) more personal attention, (4) stimulation of interest and 
independent thinking, and (5) more opportunities for informal 
discussion. 

In the third inquiry, instigated by the subcommittee on class 
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size, 200 student responses to a questionnaire were tabulated. The 
sampling, limited to students who had had experience with both 
large and small classes, included 16 graduates, 34 seniors, 50 
juniors, 35 sophomores, and 65 freshmen, and represented 37 
major fields of study. The median number of large classes that 
these students had attended was 7; the median number of small 
classes, 6. Forty-seven per cent of the students preferred small 
classes, 85 per cent favored the medium-sized, and 12 per cent 
preferred the large. 

In the statements which follow, the modal replies are given as 
representing the typical student. The optimum size of class for 
the various levels and types of courses was: 


Junior Senior 

College College Graduate 
Lecture classes komeri 105 75 « 50 
Recitation classes .............m.... 25 20 15 
Laboratory classes ................ 30 20 15 


In general, the student believes that large classes yield the least 
satisfactory marks, small classes the most satisfactory. 

He believes that the more aggressive and superior type of stu- 
dent is favored by large classes, the inferior and timid student by 
small. 

For large classes he prefers instructors who are first of all 
magnetic lecturers but who also have a broad, accurate knowledge 
of their subjects, well-organized courses, power to interest their 
listeners, and a flair for handling discussion. They should, more- 
over, have an accurate sense of proportion and an abiding interest 
in both students and subject matter. 

The large class should be offered primarily as a lecture course, 
but the lectures should be frequently interspersed with some form 
of discussion or quizzing. 

The student feels the need of personal contact with his instruc- 
tors more in large classes than in small and would like the oppor- 
tunity of conferring with them whenever he feels the need of such 
interviews, which are usually initiated by him. 

The value of a course to the typical student is not directly con- 
tingent upon actual participation in the class procedure. 
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His chief objections to large classes are the lack of personal 
acquaintance with his instructors, the impossibility of hearing suffi- 
cient classroom discussion, and the general lack of personal atten- 
tion, especially in the matter of checking student progress. 

The chief advantages realized in large classes are the oppor- 
tunity for contacts with other students and with great teachers, the 
stimulation of student initiative, and economy in cost. 

In his opinion the administration could improve large-class 
conditions by providing better physical facilities, such as ventila- 
tion, lighting, and seating, and by making a more careful selection 
of instructors for large classes. 

In the opinion of the student, the chief factor in the improve- 
ment of large-class conditions is the instructor himself. He should 
secure a fairer evaluation of the student by more frequent examina- 
tions; encourage pupil participation; maintain discipline; arrange 
a definite time for consultations; and improve his lectures by mak- 
ing them more interesting, by speaking more distinctly, by using 
illustrations more frequently, and by making his treatment of sub- 
ject matter less complicated by technicalities. 

The majority of the students in the winter-quarter, 1926-27, 
experiment in Physics favored small classes after the experiment 
was concluded. The typical reaction of those who either preferred 
large classes or were indifferent was that class size is relatively 
immaterial if instructors and students conscientiously adapt them- 
selves and their methods to the size of the class. 

All in all, under-classmen crave the acquaintance of their in- 
structors most and upper-classmen least. Both, however, welcome 
the better opportunity which they feel that small classes afford 
them of making closer personal contacts with their teachers. 

In general, the weaker a student is the more he feels that it 
would be to his interest to get personally acquainted with his in- 
structors. He therefore prefers small classes because he believes 
that in them he can make the desired contacts more readily and 
effectively. 

Capable students repeatedly insinuate that weak students prefer 
small classes because of the greater likelihood afforded them of in- 
ducing their instructors to condone their shortcomings. There is 
some evidence in support of this claim. 
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Capable students frequently assert that their classmates who 
are scholastically inconspicuous but prominent in extra-curricular 
affairs welcome the opportunity, which they feel is greater in small 
classes, of exhibiting their extrovert tendencies before their in- 
structors in personal conference. 

Most superior students are either ignorant of the fact that they 
are already best known by their instructors or would like to become 
still better known, for they prefer small classes in the belief that 
they afford better opportunities for making contact with instructors. 


CHAPTER VI 


FACULTY TESTIMONY 


The preliminary semicontrolled™investigation of the relative ef- 
fect of class size on marks, reported in Chapter IV, pointed to the 
suspicion that the size of the class is of minor importance and that 
students in large classes achieve not only as well as those in small 
groups but in many cases actually do better. Merely to increase 
the physical size of classes is not, however, necessarily a guarantee 
of greater efficiency. The total situation should be analyzed and 
the factors dominant in the success of large classes should be 
determined. 

At the University of Minnesota, as in other rapidly growing 
institutions of higher learning, large classes, organized either 
through accident or design, have long been maintained in many 
diverse fields. It seems reasonable to believe that those instructors 
who have had considerable experience with such classes should best 
be able to shed light on advantages and disadvantages of large 
classes. Accordingly, a carefully planned seven-page questionnaire, 
a copy of which appears in the Appendix, was submitted to all 
faculty members in the University. Approximately 750 copies were 
sent out. No sampling was resorted to because it was desired to 
give every instructor a fair hearing and a full opportunity to add 
his weight of evidence. 


CHARACTER OF TEACHING PoPuLAtION REPRESENTED IN 
TABULATIONS 


Since time was pressing, it was decided to limit the tabulations 

to the first 150 reasonably complete returns from instructors who 
had had experience with large classes. In order to prevent preju- 
_dicial influences on the tabulations, the criterion of completeness 
was applied by an entirely unbiased observer. Unfortunately many 
excellent returns could not be included in the present report be- 
cause they were received after the tabulations were completed. 

As was desired, the responses were received from widely varied 
fields and extremely diverse interests. It is believed that they 
may safely be taken as representative of current faculty reactions 
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at the University of Minnesota. The complete distribution of 
replies that figure in the tabulations is shown in Table LXII. 
Eleven collegiate divisions and fifty-six separate departments are 
represented. The distribution among departments is also wide 
enough that no one department or type of department can dominate 
the results. Interests range from philosophy to farming and from 
music to mechanical drawing. Professional ranks range from 
teaching assistants to full professors. 


TABLE LXIII 
CLASS PREFERENCE OF [INSTRUCTORS CLASSIFIED BY COLLEGIATE DIVISIONS 
TYPE oF CLASS PREFERRED 


COLLEGIATE DIVISIONS e oo. 
Large Medium Small Immaterial Total 


Science, Literature, and the Arts........ 7 30 10 11 58 
Engineering cerros 4 12 4 2 22 
Education Re eee Ra AESA AA 6 5 1 3 15 
PNP TICULEUTC e EEA e amie ces 12 2 co 14 
Business mereerin eee ineeie cero DOETE 7 2 2 11 
Medicine ciivaccccscocssoatevenes scssavsdcosearssccsvanshaees 2 5 1 2 10 
CHEMISTY A NES a 2 1 4 7 
Home tE CONOMMICS ee aeaee Aeee todas 6 6 
Ds AO E E E O 1 1 1 1 4 
Extension ce-sccescssceseses-secctesacessosssnceceeseaseices 1 1 1 3 

Total oeerireereirsik aries tettet Seer ee asian es 21 81 23 25 150 

Per Cent cccsrcesescsrest cece ccoecsssesneek 14.0 54.0 15.3 16.7 100.0 


Cuass-Size PREFERENCE 


Since the questionnaire was concerned primarily with distinc- 
tions between large- and small-class procedures and experiences, 
it was decided to group the replies in accordance with the answers 
to the following question: Which size of class, large, medium, or 
small, do you prefer to teach? 

Of the 150 instructors, 21, or 14 per cent, preferred to teach 
large classes; 81, or 54 per cent, preferred the medium-sized class; 
23, or 15 per cent, favored the small class; and 17 per cent were 
indifferent. It will be observed that large and small classes were 
preferred by approximately the same number of instructors. The 
overwhelming choice is in favor of medium-sized classes. 
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Distribution by colleges is exhibited in Table LXIII. On the 
whole, preferences are fairly well scattered throughout all col- 
legiate divisions. Notable exceptions occur in Agriculture, Busi- 
ness, Chemistry, and Home Economics. Out of 35 instructors from 
these divisions, none prefer the large, 5 prefer the small, 27 favor 
the medium, and with 6 the size is immaterial. 


TABLE LXIV 


Mepran Limirs or Crass Size ESTABLISHED BY ENTIRE GROUP OF 
FACULTY MEMBERS 


NUMBER OF STUDENTS TO BE CONSIDERED AS THE 
COLLEGIATE PREDOMINANT 


DIVISION TYPE OF Upper Limit of Lower Limit of Optimum (Ideal) 
CLASS Smail Class Large Class Size of Class 

t. Junior Lecture 35 (62) 50 (67) 75 (69) 
College Recitation 20 (96) 30 (92) 25 (92) 
Laboratory 15 (46) 20 (42) 20 (48) 

2. Senior Lecture 80 (75) 50 (79) 40 (71) 
College Recitation 20 (98) 27% (90) 20 (90) 
Laboratory 15 (64) 20 (59) 15 (63) 

3. Graduate Lecture 20 (55) 25 (54) 20 (49) 
Recitation 15 (66) 20 (61) 15 (61) 

Laboratory 10 (45) 15 (40) 10 (39) 


Numbers in parentheses indicate number of judgments recorded. 


TABLE LXV 


MEDIAN STUDENT OPINION CONCERNING CLass Limits 


NUMBER OF STUDENTS TO BE CONSIDERED AS THE 
COLLEGIATE PREDOMINANT 


DIVISION TYPE OF Upper Limit of Lower Limit of Optimum (Ideal) 
CLASS Small Class Large Class Size of Class 

1. Junior Lecture 50 (149) 100 (149) 105 (148) 
College Recitation 25 (170) 35 (157) 25 (170) 
Laboratory 80 (111) 40 (119) 80 (111) 

2. Senior Lecture 50 (93) 2n5 (87) 75 (86) 
College Recitation 25 (98) 30 (99) 20 (94) 
Laboratory 25 (14) 80 (64) 20 (63) 

8. Graduate Lecture 35 (40) 40 (89) 50 (41) 
Recitation 15 (47) 25 (46) 15 (49) 

Laboratory 15 (88) 200 (38) 15 (37) 


Numbers in parentheses indicate number of judgments recorded. 


The bulk of the following tables, where subclassifications are 
presented, will be divided according to the instructor’s preference. 
In column headings where abbreviations are necessary, the initial 
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letters L for Large, M for Medium, S for Small, and I for Imma- 
terial will be used. 


FIGURE 11 
COMPARISON OF MEDIAN JUDGMENTS OF STUDENTS AND FACULTY AS TO 
OPTIMUM SIZE or CLAsses SUITED TO Various TYPES or INSTRUCTION, 
University or MINNESOTA, 1927 
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EXPRESSION or Crass Limits 


To provide a common basis of interpretation, the same question 
regarding class limits as was asked of the students was submitted 
to the faculty. The median replies of the entire group are listed 
in Table LXIV. The last column, indicating the optimum (ideal) 
size of class, is of special interest. Two types of courses, junior- 
college lecture and junior-college laboratory, fall definitely in the 
division of large classes. The remaining seven all reside in the 
medium-sized classification. This is consistent with the expression 
of class preference in which it will be recalled that 81 instructors, 
or 54 per cent of those whose replies were tabulated, expressed a 
general preference for medium-sizes classes. 
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The limits indicated in the table are quite conservative due to 
the fact that the opinions of instructors from all departments and 
types, laboratory as well as predominantly recitation, are com- 
bined. The conservatism of the faculty is apparent when their 
reactions are compared to those of the students. To facilitate this 
contrast, the median limits proposed by students are reproduced 
in Table LXV. Figure 11 presents a comparison of the optimum 
size for each of the various types as indicated by both the students 
and the faculty. 

Disagreement is most marked in the case of lecture groups, the 
students being far more liberal. The discrepancies are really 
nearly as significant in the case of laboratory sections, the relative 
differences not being so apparent due to the smaller numbers. 
Agreement is perfect in the case of recitation sections. 


TABLE LXVI 


MeDIaN Limits or Crass Size EstarLismeD By Facutty Men Wuo Favor 
THE Larcer SIZE 


NUMBER OF STUDENTS TO Be CONSIDERED AS THE 


COLLEGIATE PREDOMINANT — ———————————— 
DIVISION TYPE OF Upper Limit of Lower Limit of Optimum (Ideal) 


Crass Small Class Large Class Size of Class 

1. Junior Lecture 50 (7) 50 (11) 125 (9) 
College Recitation OZ) 40 (9) 35 (8) 
Laboratory 15 (8) 17% (4) 15 (7) 

2. Senior Lecture 27% (10) 50 (11) 100 (11) 
College Recitation 20 (15) 80 (10) 85 (11) 
Laboratory y (GREY) ZOO 15 (9) 

3. Graduate Lecture 20 Kat) 30 (9) 50 (9) 
Recitation 20 (12) 20 (7) 25 (15) 

Laboratory 5 (9) 10 (5) 10 (3) 


Numbers in parentheses indicate number of judgments recorded. 


Table LXVI provides the median opinion of only those in- 
structors who prefer large classes. The contrasts with other 
groups appear to be largely in the size of the lecture and recitation 
classes. The number of cases is so small, however, that little sig- 
nificance should be attached to the figures. In contrast, the median 
opinion of those instructors who favored small classes is set forth 
in Table LXVII. Again the numbers are too few to be more than 
suggestive. Perhaps the chief significance of the optimum figures 
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does not inhere in the numbers themselves. The combination is 
of too heterogeneous a nature to permit of the median’s being 
directly applied to any given field. It is our belief that the maxi- 
mum value is attached to the suggested ratio of size among the 
various types of classes. 


TABLE LXVII 


Mepran Limits or Crass Size EstABLISHED BY Tuose Facutry Men Wuo 
Favor THE SMALL SIZE 


NUMBER OF STUDENTS TO BE CONSIDERED AS THE 
COLLEGIATE PREDOMINANT (SS SS SS 


DIVISION TYPE OF Upper Limit of Lower Limit of Optimum (Ideal) 
CLASS Small Class Large Class Size of Class 

1. Junior Lecture 30 (7) 40 (6) 55 (8) 
College Recitation 20m (12) 80 (12) 20 (12) 
Laboratory 15 (23 17% (2) 15 (2) 

2. Senior Lecture 25 (7) 40 (7) 25 (7) 
College Recitation 20 (10) 27% (10) 20 (G55) 
Laboratory 12% (4) 22% (4) 15 (5) 

3. Graduate Lecture 20 (3) 30 (3) 25 (2) 
Recitation 15 (6) 20 (6) 10 (7) 

Laboratory 5 (3) 15 (3) 5 (3) 


Numbers in parentheses indicate number of judgments recorded. 


TABLE LXVIII 


EXPERIENCE WITH Large CLASSES, CLASSIFIED BY COLLEGIATE DIVISION OF 
INSTRUCTORS 


NUMBER OF LARGE CLASSES TAUGHT 
COLLEGIATE DIVISION Se a A 
1 2-10 Over 10 Total 


Science, Literature, and the Arts 2 35 21 58 
Engineering ora 4 12 6 22 
Educa O E T TR 3 5 7 15 
Agriculture AR 3 8 3 14 
BUSINESS Aivizcccosssctioesscastcesssacssersacrtecseetes 1 6 4 11 
Medicine: corren correccion 1 1 8 10 
ChemistIy OA 1 2 4 7 
Home ECONOMICS rr ivno 2 3 1 6 
WGA Wis scsccsscsevs cast ssssnersdereiecsneversccevccestnesses 1 3 4 
UU O EAT 8 8 

Total ara cs 17 76 57 150 


OA ao 11.3 50.7 38.0 100.0 
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TABLE LXIX 


RELATION BETWEEN SIZE or Crass PREFERRED AND NUMBER or LARGE 
Crasses TAUGHT 


NUMBER OE ARG SIZE OF CLAss PREFERRED 


CLASSES TAUGHT 


Large ~“ Medium Small Immaterial Total 
E do 1 11 1 2 15 
Zl Ol anos 4 45 15 14 78 
a carios 16 25 ef 9 57 
Otal tios 21 81 23 25 150 
Median oeer 11+ 8.1 8.1 8.8 8.9 


Larae-Cxuass EXPERIENCE 


As was stated previously, the tabulations were confined to 


those faculty members who signified experience with large classes 
in college. That this experience is common to all divisions of the 


University is indicated by the wide distribution in Table LXVIII. 
Of the entire group, 11.3 per cent have taught only one large class. 
Slightly more than half have taught from two to ten large classes, 
and 38 per cent have taught eleven or more. The Medical School 
appears to have the largest percentage of large classes and the 
Extension Division the smallest. 


ExPERIENCE AND PREFERENCE 


What is the relation between the number of large classes taught 
and instructors’ preferences toward class size? Table LXIX shows 


that the group which prefers large classes has taught the largest 
median number of such classes. The group which has taught the 


next highest median number of large classes says that size is 
immaterial. Beyond that no relationship is apparent. 

The departments were divided into two groups, those predomi- 
nantly laboratory, and others. Table LXX shows for these two 
groups and also for all departments combined the relation between 
the approximate size of the largest class taught and the instructor’s 
preference. With the exception of the laboratory group, the me- 
dian size of the largest class is greatest for those who prefer to 
teach such classes. The next largest is in the group that has no 
preference. 
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TABLE LXXI 


YEAR In Wuicu Larcest Crass Was Taucut 
eee 
PREFERENCE OF INSTRUCTOR 


Medium Small Immaterial Total Per Cent 
27 4 12 52 34.7 
10 8 3 24 16.0 

7 1 2 15 10.0 
5 3 1 11 71.3 
3 1 are 4 2.7 
3 ates 3 2.0 
4 2 2 8 5.3 
11 3 2 17 11.3 
2 conc 1 3 2.0 
9 1 2 13 8.7 
81 23 25 150 100.0 


TABLE LXXII 


PREDOMINANT TYPE or Course IN Wunicn Larcesi Crass Was Taucur, 
CLASSIFIED BY INstrucror’s PREFERENCE AS TO SIZE Or Crass 


SIZE oF CLASS PREFERRED BY INSTRUCTOR 
PREDOMINANT TYPE Eoi 
OF COURSE L M S I Total Per Cent 


MECT e aces ee 18 45 11 19 93 46.3 
Ta boratoryi as. 3 25 4 7 39 19.4 
RECITATION oseere 5 35 13 8 6l 30.3 
Other asare en 2 3 3 ess 8 4.0 

Lota: cece 28 108 31 34 201 100.0 


TABLE LXXIII 
PREDOMINANT TYPE oF STUDENT IN Larcest Cuass TAUGHT, CLASSIFIED BY 


Instrucror’s PREFERENCE AS TO SIZE OF CLASS 


SIZE oF CLASS PREFERRED BY INSTRUCTOR 
PREDOMINANT TYPE 


oF STUDENT L M S I Total Per Cent 
Freshman............s0008 3 26 8 e 44, 20.8 
Sophomore 8 37 9 11 65 30.8 
Junior 10 28 A tht 53 25.1 
Senior 8 19 3 6 36 17.1 
Graduate. s..rssr:sesssss 2 6 3 2 13 6.2 


IRAN cas 31 116 27 37 211 100.0 
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TABLE LXXIV 


PREDOMINANT Tyre or Larcest CLass, ELECTIVE OR REQUIRED, AND NEW OR 
WE LL-EsTABLISHED 


PREFERENCE 
PREDOMINANT TYPE 
OF COURSE L M 2 I Total Per Cent 
NADA 8 36 5 9 58 40.8 
Required Pae 13 42 15 14 84 59.2 
Total 21 78 20 23 142 100.0 
NEW sccssssesscscssseccssosnes 1 5 4 3 13 11.4 
Well-established ...... 13 55 15 18 101 88.6 
Totale eea hns 14 60 19 21 114 100.0 


Table LXXI shows the year in which the instructor’s largest 
group was taught. It is evident that the tide of students is still 
rising, since more than half of the instructors have taught their 
largest class within the last two years. 

As might be expected, the largest class for 46 per cent of the 
instructors was predominantly a lecture course (Table LXXII). 
The students in it were mostly sophomores, although there were 
no hard and fast lines drawn and usually the group was composed 
of representatives from two or more classes, the most favored 
combination being freshmen and sophomores or juniors and seniors, 
etc. (Table LXXIII). The course was usually required and was 
well established, as Table LXXIV reveals. 

The most frequent single reason for the extraordinary size of 
the class was heavy student election (Table LXXV). There being 
too few teachers (28.4 per cent), the department budget not 
permitting expansion (21.1 per cent), or there being insufficient 
classrooms available (6.8 per cent), no additional sections were 
scheduled. Few large classes were inaugurated at the request of 
the instructor and only 2 per cent were organized as experiments. 
It is slightly significant of the growing scientific attitude of most 
college teachers to find this last reason given by representatives 
of all preference groups. 

Does actual contact with large groups tend to change an in- 
structor’s attitude toward such groups? More than one-third of 
those replying to this question say that it does (Table LXXVI). 
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Several instructors testified that they approached the question with 
extreme skepticism but that from actual experience became enthu- 
siastic over the possibilities in larger groups. The remaining two- 
thirds averred that a trial with large groups made no change in 
their attitude. 

MEASUREMENT oF RESULTS 


The factors upon which final marks are based are set forth in 
Table LXXVII. Gross accomplishment heads the list, 143, or 82 
per cent, of the 150 instructors using it as one basis for the deter- 
mination of marks. Sixty-four, or 43 per cent, put a premium 
upon initiative and originality and 59 per cent take account of the 
students” improvement in the subject. In the judgment of 62 
instructors, or 42 per cent, industry and application have some 
weight, while 39 per cent reward participation in class discussions. 
Thirty-six per cent stated that mental ability is a factor, although 
several said that the direct criterion was the expression of mental 
ability through the media of some of the other factors checked. 
One-fourth of the group considered regularity of attendance a 
worthy factor in marking, while 8 per cent gave a definite place 
to maturity. Despite the wide range of factors and the subjective 
nature of some of them, one gains the general impression that, on 


TABLE LXXV 


REASON FOR ORGANIZATION OF LARGE CLASS 


PREFERENCE 
REASON 
L M S I Total Per Cent 

Heavy student enrollment................ 12 35 6 12 65 34.2 
OO He Wa LEA N er rosas 8 30 6 10 54 28.4 
ECONOMY eaor ROO EA ATASS 11 17 8 4 40 21.1 
Shortage of ClaSSTOOMS.........:.c:ecesee 3 8 2 13 6.8 
LND OUT LEO US o o Apo 3 3 oo: 1 7 3.7 
PASEATUEX permea Usererscerecscarseressecsteesesse en 1 1 1 1 4 2.1 
Mistake Dy Tecistran errants 1 1 2 1.1 
Precedent—traditional method.......... i 1 2 all 
S.A.T.C. under war-time conditions .... ne 1 1 5 
To give teaching experience to ad- 

vanced Students ss.sacscsscseesctesserereese Sess 500 ats 1 1 5 
Survey course which was required... .... To 1 soi 1 5 


CROP AMM rr UR 38 96 23 33 190 100.0 
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the whole, a sincere attempt is being made to assign marks as fairly 
as possible in the light of each instructor’s standards for securing 


such marks. 
TABLE LXXVI 
CHANGE IN ATTITUDE TOWARD LARGE CLASS 
A -E eee, 


PREFERENCE 
L M S I Total Per Cent 
DE S TT E E E EEA N 3 7 3 3 16 34.8 
NO nena ra oca RESTE 5 15 2 8 30 65.2 
Totaly ao O a ee Ve A 


TABLE LXXVII 


Facrors uron Whmicm Finat Marks Are Basep 


PREFERENCE 
FACTORS A E AA 
L M S I Total Per Cent 

Gross accomplishment in subject...... 21 78 21 23 143 82.0 
Initiative and originality... 12 53 17 13 95 64.0 
Improvement in subject... 7 46 12 8 73 49.3 
Industry and application... 7 39 9 7 62 42.0 
Participation in class discussion...... 4 36 10 8 58 39.3 
Mental ability encarece a 32 9 5 53 36.0 
Regularity of attendance... 4 25 4 4 37 25.3 
Class—i.e., undergraduate or 

graduate sarae eee AA EAEE 2 10 1 5 18 12.7 
Personality of student... 3 7 1 4 15 10.0 
Maturity OPS 1 4 3 3 11 8.0 
Attitude toward teacher .................. oe 5 1 1 7 4.7 
Attitude towardisubject eaa 1 1 3 2.0 
Care in analyzing WoYFk......coocommm... 1 1 2 1.3 
Attention to CEE one 1 1 2 1.3 
Approximation to a theoretical 

standard Nereo a Ae ES wo: TA 1 ee 1 Aff 
Purpose in taking course.................. 1 1 7 

Total Ao enee Es 69 38339 92 81 581 


The range of devices used to measure accomplishment is almost 
as wide (Table LXXVIII). The most frequent method is by 
means of short quizzes, 73 per cent of the instructors using this 
device. The second most frequently mentioned, employed by 66 
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TABLE LXXVIII 
Devices Usrp TO MEASURE ACCOMPLISHMENT 
PREFERENCE 
DEVICES = 
L M S I Total Per Cent 
requentishorbiquizzes ser 17 60 12 20 109 72.7 
Objective final examination.............. 12 51 18 18 99 66.0 
Essay-type of final examination... 12 39 10 15 76 50.7 
Objective mid-quarter examination 10 34 13 13 70 46.7 
requentipro oa 12 36 7 10 65 43.3 
Class CESIÓN ro 7 37 10 10 64 42.7 
Essay-type mid-quarter examination 7 30 7 12 56 37.3 
EFersonal Conferences aneian 8 30 7 4 49 32.7 
INOLEDOOKS aioe eee e eye 6 27 4 10 47 31.3 
Terra papers asis 4 24 6 10 44 29.3 
Class reports oraa e E rere 5 17 4 3 29 19.3 
Demonstrations 3 10 4 17 11.3 
Semi-objective examinations ............ 4 2.7 
Laboratory reports and work.......... 2 3 2.0 
Board work in language courses...... a 1 1 w 
Mot A 103 401 98 131 733 


TABLE LXXIX 


Devices UseD TO MEASURE ACCOMPLISHMENT WuicH Are PARTICULARLY 


ADAPTED TO LARGE CLASSES 


PREFERENCE 
DEVICES 
L M S I Total Per Cent 

Objective final examinations.............. 8 20 8 8 44, 25.9 
Frequent short quizzes- 7 22 2 6 37 21.8 
Objective mid-quarter examination 5 13 5 4 27 15.9 
Rrequentiproblens encarta casio 4 7 1 3 15 8.8 
Essay-type final examination............ 3 6 2 11 6.5 
Essay-type mid-quarter examination 1 5 1 ae 7 4.1 
Mern TENDRIA E 4 2 1 7 4.1 
Rersonal@conterenCes Mre innare sinees 3 2 1 6 3.5 
CS EEC AS. ear oros 1 3 2 6 3.5 
ALO A ] 3 ees 1 5 2.9 
CES SS reee eee eeaeee aaae 1 1 2 1.2 
Demonstrations Grercscecssresencsssstarss-scorse core 2 2 1.2 
Laboratory reports and work.......... Sry 1 J 6 

TOA E E E A E A 30 89 24 27 170 100.0 
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per cent of the instructors, is the objective final examination. 
Third in popularity is the essay type of final examination, used 
at least in part by slightly over one-half of the instructors. Objec- 
tive mid-quarter examinations are employed by about 47 per cent, 
and frequent problems and class discussions are given a place by 
slightly more than four-fifths of the group. 

It appears that, all in all, the task of measuring accomplish- 
ment is done rather painstakingly. Each instructor employs, on 
the average, five separate devices to gain the same end, one of them 
being an objective examination of some type. Instructors who 
prefer small classes make less use of the frequent short quiz, more 
use of the objective mid-term and final examination, and slightly 
more relative use of class discussion, although the difference in 
this last factor is not a marked one. 

Instructors were asked to indicate which devices were espe- 
cially applicable to measurement of achievement in large classes. 
The replies are summarized in Table LXXIX. Objective final and 
mid-quarter examinations and frequent short quizzes are the ones 
most frequently mentioned. Nine per cent included frequent prob- 
lems and 4 per cent favored term papers. Only 3.5 per cent be- 
lieved that personal conferences are adapted to the measurement 
of results in large classes, and 3.5 per cent also listed class dis- 
cussions. 


ASSISTANCE 


In the opinion of the subcommittee, adequate clerical and teach- 
ing assistance is essential to the success of large-class program. 
Any plan which imposes an increased student-credit-hour load on 
the instructor without at the same time relieving him of the thou- 
sand and one details which may better be handled by some less 
expensive assistant, is doomed to failure. Instructors are justified 
in expecting such provision. 

That such a plan is generally in force at Minnesota is indicated 
by Table LX XX, in which two-thirds of the instructors acknowledge 
assistance in handling their classes. Approximately two-thirds of 
them also state that this assistance is entirely outside the class- 
room, while the others indicate that at least a part of the help is 
actual classroom aid (Table LXXXI). The assistance in 58 per 
cent of the cases was rendered by a graduate student, in 29 per 
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cent by an instructor, and in the remaining 13 per cent by other 
agencies, usually desultory clerical help (Table LXXXII). 


TABLE LXXX 


ASSISTANCE IN CONDUCTING LARGE CLASSES 


PREFERENCE 
REPLIES a ee 
L M S I Total Per Cent 
STAN 18 48 14 21 101 67.4 
E E E T A E T 3 27 7 4 41 27.3 
IAN AA OOO 6 2 8 5.3 
A oscscescsressstesase N ES 21 81 23 25 150 100.0 
TABLE LXXXI 
Wuo AssisreD IN Conpuctine Large Crasses? 
PREFERENCE 
REPLIES se 
L M S I Total Per Cent 
Graduate student .sses:srrerisetserreiesir 12 32 i 17 72 58.1 
IAE aro 7 18 5 6 36 29.0 
A A EIT A E 5 7 2 2 16 12.9 
Otal OD OT 24 57 18 25 124 100.0 
TABLE LXXXII 
Was Assistance ALL OutsiDeE or CLASSROOM? 
PREFERENCE 
REPLY 
L M S I Total Per Cent 
VG AO 9 24 10 12 55 64.7 
MA OA TON SOTA 9 15 2 4 30 35.3 
TRO O TOS ESOO 18 39 12 16 85 100.0 


Instructors were asked to indicate the nature of the assistance 
which they had actually received. The responses were tabulated 
according to the following scheme of classification: 
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I. Teaching Aids 
A. Taking class during absence of instructor 
B. Lecture assistance 
C. Handling quiz and discussion sections 
D. Assisting in laboratory instruction 
1. Aiding in direction of laboratory work 
2. Assisting with experiments 


II. Marks 


A. Reading papers 
B. Keeping records 
C. Recording marks 
D. Reporting marks 


III. Material 


A. Preparing illustrations 
B. Preparing mimeographed materials 
C. Preparing for demonstrations 


IV. Mechanics 


A. Taking roll 
B. Caring for light, ventilation, etc. 
C. Passing and collecting papers 


Forty-seven per cent of the assistance had to do directly with 
student marks (Table LXXXIII). This is more than twice as 
much as any other kind of aid. 

In reply to the question concerning the kind of assistance most 
helpful to large-class instructors, the item of Marks, with 55 per 
cent, again far outdistanced the other categories (Table LXXXIV). 
Teaching Assistance, with 17 per cent, was considered next most 
helpful; Materials, with 15 per cent, next; and Mechanics, with 
13 per cent, least valuable. 


TABLE LXXXIII 


NATURE or ASSISTANCE IN CONDUCTING LARGE CLASSES 


REPLIER PREFERENCE 

L M S I Total Per Cent 
MATES oceano irese A Aa AANS ieran Ak 18 44, 14 19 95 47.1 
Mechanics esteros necose andera Ee ESEE 9 20 4 7 40 19.8 
IM Gt Ori Als ee eones coc 9 16 5 6 36 17.8 
IAS E oras 5 14 3 9 31 15.3 


41 94 26 41 202 100.0 
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à 
TABLE LXXXIV l 
KIND or ASSISTANCE CONSIDERED Mosr USEFUL as AID TO 
LARGE-CLAss INSTRUCTION 
PREFERENCE 
TYPE oo 
L M S I Total Per Cent 
REACHING e eee 5 18 1 5 29 17.2 
DU LEH ISS i Dey PR en a S 15 48 13 16 92 54,4 
Maternal atrio d 3 15 4 4 26 15.4 
Mechanics a e O cee ndo 3 10 4 5 22 13.0 
PEO balay nian scare Seton aise 26 91 22 30 169 100.0 
TABLE LXXXV 
Best Tyrk or SEAT 
PREFERENCE 
TYPE OF SEAT 
L M $ I Total Per Cent 
Maples NI e 10 26 9 51 56.0 
PUC rigid ereo 2 5 6 14 15.4 
Com#fortablet ince 1 6 1 8 8.8 
ana Perla) teers cee pee een ene eee 1 3 2 6 6.6 
Hard straight baca ae 3 1 1 5 5.5 
Benches at tables. sont 1 1 3 3.3 
individua ds 2 3 3.3 
SOC a 1 1 ilal 
TO r E A A EONS 18 44 10 19 91 100.0 
TABLE LXXXVI 
Best TYPE or Seat ARRANGEMENT 
PREFERENCE 
SEAT ARRANGEMENT 
L M S I Total Per Cent 
CITC AL rata AETR 10 22 6 14 52 60.5 
bem a eileen aco A OT 3 10 2 4 19 22.1 
Straight! rows ar 4 4 4 2 14 16.3 
(Odi eae O OE O 1 1 TY 


SRE E oaa a E 17 36 13 20 86 100.0 
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TABLE LXXXVII 
Best Tyree or FLOOR 


PREFERENCE 
TYPE OF FLOOR 
L M S I Total Per Cent 

VAN A A O 17 34 13 15 79 74.5 
Len O, ee ees 1 -6 1 5 13 12.3 
IA AE 1 5 1 1 8 7.5 
Qa life W. sessccccssccsdosecssvrseseretescssecvecsenies 5 1 ook 6 5.7 

Lota a T ee 24 46 15 21 106 100.0 


TABLE LXXXVIII 
Best TYPE or ÅRTIFICIAL LIGHTING 


TYPE OF LIGHTING Laas 
L M S I 

maree E rere 6 18 5 9 38 
Semi-direct eeen teara Aa TAAA E 4 5 2 11 
Overhead TO aa Pao aes 1 5 
Diffused strong light......ocoomecicionosios 1 1l 1 = 3 
IU rocoso E TEE ae 1 aes sree 1 

Total e E e e O il 29 8 10 58 


TABLE LXXXIX 
Is Raisep PLATFORM FOR INsTRucTOR AN ADVANTAGE? 


FACULTY OPINIONS on 
L M S F 
A E O AS 13 40 14 16 83 
EVE Pre 5 11 il 5 22 
Qualified I E A anotar 1 4 5 . 5 
AE Nao 19 55 15 21 110 
TABLE XC 
Provision FOR ILLUSTRATIVE MATERIAL 
PREFERENCE 
L M S I 
Blackboard e aeea E AE Ea crane 7 15 4 7 33 
Lantern PO aos 9 14 2 8 33 
Chart banger ta entoces 4 12 5 6 27 
Maps and globes 3 7 4 14 
Ample laboratory supplies in a 
Convenient Case tata anios 2 5 sass 1 8 
Bulletingboardsiec..c.cccccs mcs 1 cece 1 eee 2 
Total daa 26 53 12 26 117 


Total Per Cent 


65.5 
19.0 
8.6 
5.2 
1.7 


100.0 


Total Per Cent 


75.5 
20.0 
4.5 


100.0 


Total Per Cent 


28.2 
28.2 
23.1 
12.0 


6.8 
MAC 


100.0 


FACULTY TESTIMONY 133 


Puysicat CONDITIONS 


The type of seat best adapted to large classes, according to 56 
per cent of those replying, is one with a movable tablet arm (Table 
LXXXV). Fifteen per cent of the instructors would have it rigid. 
Nine per cent agree that the seat should be comfortable, while 6 
per cent maintain that the seat should have a straight, hard back. 
Slightly more than 60 per cent hold that the seats should be 
arranged in circular rows, 22 per cent believe that the arrangement 
is not a matter of moment, while 16 per cent would have straight 
rows (Table LXXXVI). This factor is very closely related to 
the question of the size of the group. 

As to the classroom floor, 74 per cent would have it pitched, 
12 per cent favor level floors, and the rest think it makes no dif- 
ference (Table LXXXVII). 

The most popular type of artificial lighting is indirect, although 
quite a number favor the semidirect. Five merely stipulated that 
the light should come from overhead (Table LXXXVIII). 

The plan of having a raised platform for the instructor was 
commended by about three-fourths of the instructors who replied 


(Table LXXXIX). 


TABLE XCI 
Ormer Room CONDITIONS MENTIONED as [IMPORTANT 
PREFERENCE 
CONDITIONS 
L M S I Total Per Cent 

AAA pices sscsscsicscscsvescncsecsscsssessensess 15 37 11 13 76 46.9 
OD LEMMPCTAUULC aseos 4 13 6 4 27 16.6 
Freedom from outside noises............ 3 14 6 3 26 16.1 
INSA EE E A corse 1 5 3 5 14 8.6 
Provision for WLAPSicssccscsrserereresenere> 1 1 3 5 3.1 
Windows at one side only.................. BD 4 seis 4 2.5 
Seats not close together... 1 2 1 4 2.5 
OSEN oa a e O 4 4 2.5 
Entrance from rear and sides.......... iis Se wee 2 2 1.2 

REO E A A 29 76 29 28 162 100.0 


Definite provision should be made for illustrative material 
(Table XC). This includes blackboards, 28.2 per cent; facilities 
for a projection lantern, 28.2 per cent; chart racks, 23.1 per cent; 
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maps and globes, 12.0 per cent; ample laboratory supplies, 6.8 
per cent; and conventional bulletin boards, 1.7 per cent. 

Other physical conditions of importance are listed in Table 
XCI. Adequate ventilation, with 47 per cent, heads the list. Uni- 
form temperature and freedom from outside distractions are men- 
tioned in 16 per cent of the replies. Nine per cent mentioned 


acoustics. 
TABLE XCII 
Best Time or Day For Larce CLASSES 
PREFERENCE 
TIME A A ANA ASAS 
L M S I Total Per Cent 
Morning Indennite sais 12 33 12 12 69 60.5 
Early morning—before 10 a.m......... 4 15 ee 1 20 17.6 
Late morning—after 10 a.m............. ae 4 1 2 gu 6.1 
Early afternoon—before 3 p.M......... ete 2 oer 1 3 2.6 
Late afternoon—after 3 p.m............. 4 1 ais 5 4.4 
Immaterial Rre e AE 3 5 1 1 10 8.8 
A REDE a a O O 19 63 15 17 114 100.0 


Table XCII contains the replies concerning the best time of 
day for large classes. Eighty-four per cent consider the morning 
the best time, 18 per cent setting the time before 10:00 o’clock. 
Nine per cent believe it makes no difference, and the remainder 
favor the afternoon. 


MANAGERIAL PROCEDURES 


It is not unlikely that the success or failure of large classes is 
due in part at least to the techniques of classroom management 
employed. It would seem that such factors as mere weight of 
numbers, increased size of room, and lack of personal contacts, 
must have an effect upon the instructor, causing him, consciously 
or unconsciously, to modify his procedures somewhat in an attempt 
to adapt them to the size of his group. Frequent testimony to 
that effect is offered by instructors. 

If this be true, what are the usual modifications? The responses 
to this question are listed in Table XCIII. Only those definitely 
responding to this question are included in the tabulations. It is 
presumed that those not replying, of whom there were large num- 
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bers on some items, either feel that lack of extended experience 
with large classes rendered them incompetent to respond or that 
no modification was practiced. 


TABLE XCIII 
DISTRIBUTION oF Responses CONCERNING NECESSITY OF DEPARTING FROM OR 
Mopiryine Customary PROCEDURE WITH SMALL or MEDIUM-SIZED 
CLasses to Apapr THEM TO LARGE CLASSES 


ToraL NUMBER PER CENT 
ITEMS Modifi- No Modifi- No 
cation Change cation Change 
Acquaintance withe students... 98 9 91.6 8.4 
Amount of talking by teacher.................... 92 17 84.5 15.5 
Studentiparticipation es. 78 13 85.9 14.1 
Attention to inferior student...................... 75 16 82.5 17.5 
Adapting work to individual student...... 66 19 UL 22.3 
Attention to superior student.................. 64 23 73.6 26.4 
Personal conferences with students........ 62 24 72.1 27.9 
Tests and examination frequency.............. 55 30 64.8 35.2 
Teacher preparatorio 43 25 63.3 36.7 
Use of illustrative material... 41 30 57.8 42.2 
MaimtainingistandardS as ae 32 38 45.8 54.2 
Extent of ground covered in course.......... 30 54 35.8 64.2 
Reading papers areenaa nr 29 26 52.8 47.2 
Class TOUHDE Thirren rerehan E R 27 30 47.4 52.6 
Outside reading requirements.................... 25 38 39.7 60.3 
PASEO TT OE 22 47 31.9 68.1 
UseroftAsyllabus antaras ranita 22 34 39.2 60.8 
Cad e esters cececcecs te R 22 32 40.7 59.3 
Maintaininomciseip line neers rence: 20 62 24.3 75.7 
AAN E or 18 36 40.9 59.1 
Handling make-up Worker ga 32 34.6 65.4 
fas ol AAA 16 54 22.8 77.2 
Us o aer CEEI a 15 22 40.5 59.5 
WEE DEI A strates 14 46 23.3 76.7 
Tests and examinations (types)............. 14 39 60.9 39.1 
las ora Honrecceecenee cerns 12 38 24.0 76.0 
ARA rro E EI OR PONES 1,009 834 


ACQUAINTANCE WITH STUDEN’ts 


Ninety-eight of the 150 faculty members, or 92 per cent of 
those responding, found it necessary to depart from their usual 
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procedure in the matter of becoming acquainted with their students. 
A considerable number stated frankly that in their large classes 
they made no effort to become familiar with individual students. 
How much of an effect this lack of acquaintance plays in the suc- 
cess of instruction is exceedingly doubtful. It is probably less 
potent than is ordinarily believed, ir spite of the fact that both 
students and faculty give it as one of the outstanding disadvantages 
of large classes. It is possible, however, to arrive at a suggestion 
of the truth by cross-checking replies to several questions. As 
reported in the previous chapter, students were asked to state who, 
in their opinion, was their most successful large-class instructor. 
Seventy-nine different faculty members were nominated. Of these, 
25, or 32 per cent, were mentioned by two or more students. 
Eleven instructors mentioned at least twice are included in the 
present tabulation. 

Bearing in mind the fact that the large classes of the above 
teachers are pointed out as successes by the students themselves, it 
may be profitable to learn the opinions of these selected instructors 
on the question of personal acquaintance. The most frequently 
mentioned teacher (26 times) says, “I gave up the idea of acquaint- 
ance with all.” However, he is always available for consultation at 
the initiative of the student, even though he handles groups of more 
than 250 students. The next most frequently mentioned instructor 
(15 times) says, “It is harder to know the students, but I try to 
know and call them by name.” Judging wholly from interviews 
with former students of his, few feel any handicap due to lack of 
acquaintance. A third instructor (13 mentions) says, “Rests wholly 
with assistants, except that any student is free to consult me.” 

Of the eleven reputedly most successful instructors, nine replied 
to this item of the questionnaire. Three said that student acquaint- 
ance is entirely lost, one believes that large classes have not made 
much difference with him, while four emphasize the point that, at 
the desire of the student, consultations are available. 


AMOUNT or TALKING DONE BY INstrRucToR 


Returning to Table XCIII, we find the second most general 
modification necessitated by large classes is the amount of talking 
done by the teacher. The relative amount is greatly increased in 
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large classes. One instructor commented, “More lecturing takes 
place of quizzing. I am skeptical of the old dogma against that.” 
Another wrote, “More talking in large classes, but I have com- 
pensated for this by some student reports by the more capable in 
class.” 

STUDENT PARTICIPATION 


The third item most frequently modified to suit large classes 
was student participation. As stated in the previous discussion, 
more of the initiative commonly passes from the student to the 
instructor. 

That student participation is relatively less in large classes is 
granted; that it must be less does not necessarily follow. In an 
address on the project method delivered during the February meet- 
ing of the Society of College Teachers of Education, held in Chi- 
cago, in 1922, Kilpatrick, who is probably the most outstanding 
teacher of large classes in America, said in part: 


I have myself used discussion groups, setting them to work at ques- 
tions devised to arouse problems, and having the class discussion bring 
together and coordinate the ideas got together in study. As between this 
and lecturing or textbook assigning I am in no doubt. This is immensely 
superior even when the class is large. The amount of thinking done by 
the pupil is, I believe, far greater and the learning attitude far better. 


Kilpatrick, however, may be an exception. There is probably 
no single solution of the problem. The safest procedure would 
seem to be for each instructor to determine experimentally his 
own best technique. 

OTHER MODIFICATIONS 

Contrary to popular belief, discipline is little more of a problem 
in large classes than in small. None of the eleven most frequently 
commended large-class instructors finds discipline a problem. An 
equally popular belief is that less ground can be covered in large 
classes. That this is not always, or even generally, true is indi- 
cated by the replies given. Fifty-four of the eighty-four instructors 
who responded to this question stated that there is no difference. 
Of the thirty who indicate a difference, five state that decidedly 
more ground can be covered in large classes. 


1 William H. Kilpatrick, The Place of the Project Method in College Courses 
in Education (Educational Monographs, Society of College Teachers of Education, 
No. 11, 1922), p. 56. 
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TABLE XCIV 


Treacuinc Meruops Founn ro Be Mosr SUCCESSFUL IN LARGE CLASSES 


PREFERENCE 
METHODS 
L M S I Total Per Cent 

T.. Use of LAN nora (99) (40.0) 
y Lecture aa EA EE 5 19 3 6 33 13.2 

b. Lecture with discussion 
Or QUIZZES rento 3 13 2 7 25 10.1 

c. Lecture with demonstra- 
TONS Kaa EE REE 3 12 1 4 20 8.1 

d. Lecture with quiz sec- 
tions enana ario 3 5 4 3 15 6.1 
e. Lecture and recitation...... 4 1 5 2.0 

f. Lecture with follow-up 
problems nacion 1 is E So 1 A 
TIPUS CTO DISCUSS IOD (a) (GE) 

a. Case method, discussion 
finally made general...... 1 1 1 1 4 1.6 

b. Discussion and demon- 

stration of points in 
LEX LD oo ka 2 ro one bes 2 8 
Es (HESS: dehates cercar 1 1 2 8 

d. Call on students for dis- 
CUSSION oca So 1 da ace 1 A 
IT Use of Questions ceca (9) (3:7) 

a. Answer questions asked 
Dy elass oeann 1 3 3 gece 7 2.8 

b. Begin with several review 
questions oo 1 et ate Sr 1 A 
c. Frequent questions ............ Gace 1 ars “ee 1 A 

IV. Use of Individual and So- 
cialized Procedures ............ (30) (12.1) 

a. Project, problems worked 
QUID ns 2 11 3 1 17 6.9 
b. Socialized recitation ........ 5 1 ie 1 13 5.4 
V. Use of Laboratory: (3) (1.2) 
a. Laboratory and recitation  .... ene 1 os 1 A 

b. Laboratory assistant with 
definite group osses Foe 1 ot o 1 A 

c. Experimental demonstra- 
OS ios 1 Cert ae S 1 4 


Wiles Sectioning roo bes 4 eed 1 (5) (2.1) 
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TABLE XCIV—Continued 


Tracuinc Meruops Founn ‘ro Be Mosr SUCCESSFUL IN LARGE CLASSES 


PREFERENCE 
METHODS €<-É<A—AA A a 
L M S I Total Per Cent 
VII. Measurement of Results........ (67) (27.1) 
a. Frequent quizzes ................ 1 14 1 3 19 7.8 
1 ES quizzes er 3 5 2 10 4.0 
CT OTAU OA ore 1 8 sis ae 9 3.7 
d. Objective quizzes. .............. 2 2 2 1 if 2.8 
COP WELL O WIZZES Marie 1 4 1 6 2.4 
o Daily quizes romano 3 2 1 6 2.4 
fo, Term papers oreore 1 3 4 1.6 
h. Objective final examina- 
O RNE 1 evs 1 soir 2 8 
i. Essay type of examinations _.... 1 1 ee 2 8 
db AS CNIS Spon 1 1 4 
k. Essay final examinations.. .... 1 he ae 1 A 
VIII. Instructional Aids -oeir (25) (10.1) 
a. Textbook assignments........ 3 7 0 2 12 4.9 
b. Outside readings .............. i 4 a net 4 1.6 
c. Problems handed in............ 2 ows ated E 2 8 
d. Definite assigned selected 
PCA GIN A O E Ta “in T 2 2 8 
e. Mimeographed work sheet 
(outlines, bibliography, 
subject matter) een ai 1 eee 1 2 8 
f. Syllabus stating require- 
ments o rClas Saunas 1l fees avs ode 1 A 
g. Students given mimeo- 
graphed outline of lec- 
LS A O A E eni as 1 aa 1 A 
h. Book of questions based 
on all outside readings.. .... we 1 te 1 A 


A BAED e orcas 247 100.0 


Fifty-four instructors, or 77 per cent of those responding, say 
that there need be no essential modification of the content of the 
course in order to accommodate large classes. Assignments are 
modified to meet the facilities provided by the library and textbooks 
are used more freely. Outside reading references are subject to 
the same physical restriction. None of these, however, were felt 
to be inherent in large classes. 
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TEACHING PROCEDURES 


What teaching methods are best adapted to large-student 
groups? The final answer can, of course, be determined only 
through careful experimentation. A logical first approach to the 
problem, however, is an analysis of the methods already found to 
be most successful by those who have had experience in handling 
large classes. The instructors were accordingly canvassed con- 
cerning successful teaching methods, with the results shown in 
Table XCIV. ‘That the lecture, alone or in combination, should 
be most often advocated was not unexpected. The real surprise 
came from the testimony that so many other types of instruction 
are being successfully employed. Despite the decidedly expressed 
opinion of the majority of the responding faculty members as to 
the impossibility of giving individual attention in large classes, 
seventeen instructors reported the successful use of the most highly 
individualized form of instruction—the project or problem method. 
Thirteen, apparently unhampered by large numbers, are applying 
some form of socialized procedure. The responses indicate the 
relatively greater emphasis which must be placed upon careful and 
adequate measurement of results, the identical factor which the 
students singled out for major attention. The number and variety 
of instructional aids employed is also greater in large classes. 

The types of instruction employed by the instructors who were 
especially named by the students is outlined in Table XCV. A 
comparison of this table with the preceding one reveals no sig- 
nificant difference in the methods used. The number tabulated is 
so small that no great stress can be placed upon the tendencies 
revealed, but they are at least highly suggestive of the possibility 
that the deciding factor in successful large-class instruction is the 
personality of the instructor and not the techniques employed. 

Closely related to actual techniques of instruction are the meth- 
ods of classroom organization and management. Table XCVI 
presents the replies to this phase of the inquiry. Students are 
ordinarily assigned definite seats and arranged alphabetically. 
Attendance is checked daily, generally by noting vacant chairs. 
The function of checking is performed most often by the instructor, 
sometimes through daily tests, occasionally by students, and rarely 
by an assistant. Promptness is insisted upon, often even to the 
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point of refusing admittance after the opening of the class hour. 
Discipline is maintained by attention to student moods. One in- 
structor replied, “I keep tests ready, and when students show signs 
of restlessness, I spring a test on them.” The typical instructor 
makes an effort to learn his students’ names and finds that seating 
charts are of considerable aid. Much attention is paid to the 
prompt reporting of marks. 


TABLE XCV 


TEACHING PROCEDURES OF THE ELEVEN SELECTED INsTRUCTORS 


PREFERENCE 
PROCEDURES 
L M S I Total 
WSC ROP Lectures ien e een (9) 
aL eCtUTCS mae eee eeens aS nico notro EEEa 1 3 
b. Lecture with discussion.................... 1 1 2 
c. Lecture with oceasional question.... 1 1 
d. Lecture and discussion with small 
TIME DE UIC MS raros 1 1 
e. Lecture with demonstrations.......... 1 1 
f. Lecture with laboratory work...... 1 1 
ii Sa MO tr QUESTIONS eroticas (2) 
a. Class questions to find out what 
should be discussed resteren 1 1 
b. Answers to questions by whole 
CLASS Wecverestecteceseseestcssstsessevsanccsessesnsives 1 1 
III. Use of Individual and Socialized 
Procedures rra (2) 
2 MES OÍ 000 1er rn 1 1 
[0 (COROS corona eee 1 1 
TV es Wiserofelaboratonvcersaccccsssssesrirsscets (1) 
a. Laboratory assistant to definite 
NOW porno nao 900000 0 1 1 
V. Measurements of ResultS coccion... (4) 
a. Oral quizzes in small groups.......... 1 1 
b. Short tests, essay and objective.... 1 1 
c. Essay type final examination. ........ 1 1 
LW cc written LESUSrrencsecccecensncsuens 1 1 
YE TEO lew CS ee eee e (2) 
a. Text and assigned readings............ 1 1 


b. Purposely making mistakes on 
blackboard to keep attention...... 1 1 


AO OOOO) 20 
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TABLE XCVI 


METHODS or Crass ORGANIZATION AND CrAssroom MANAGEMENT Founp 
Most SUCCESSFUL IN LARGE CLASSES 


PREFERENCE 
METHODS -c 
L M S I Total Per Cent 
I. Seating Arrangements............ (40) (43.5) 
a. Definite seats ........... nl 4 15 3 ee 22 24.0 
b. Alphabetically ..........cs00+ 4 9 2 io 15 16.3 
CA BY SELES EA AEN ss: z 2 "= 2 2.1 
d. No definite Seats ecc 1 sn aes 1 1.1 
II, Checking Attendance.............. (28) (30.4) 
a. By observing vacant chairs 4 5 3 ae 12 13.04 
10) PESAN GEN cosmos 1 2 2 5 5.4 
CABAS ae sr 1 1 1 3 3.8 
diNotitakenidally ans 1 1 Seo 2 2.1 
e: Laken) by students en see 1 1 2 2.1 
f. Taken by assistants............ 1 1 Val 
g: Called by number... 1 1 1.1 
h. By short written reports 
of outside work............6 os 1 hee sen 1 1.1 
i. Yale method, seniors first, 
UCI o erences Rie 1 T nate 1 Ai 
III. Classroom Management.......... (14) (15.2) 
a. Keep eyes on students...... ae 1 1 1 3 3.3 
b. Doors locked on stroke of 
bel roo T 1 1 Se 2 2.1 
c. Insist on promptness.......... 1 eae 1 cee 2 2.1 
d. Insist on orderliness.......... ates 1 ds boos 1 1.1 
e. Extra credit given for 
Prompt Work aeien 1 A fore poms 1 ial 
f. Eliminate all time-wasting 
EA E AEEA ore 1 ot axe 1 Vet 
g. Return papers before stu- 
ACA a eee e 2080 1 de Sn 1 1.1 
h. Use blackboard, writing 
large necios 1 on noe aN 1 1.1 
i. Walk around, encouraging 
students during tests...... 1 se T a: 1 1.1 


j. Show no favoritism... se ba 1 Fao 1 1.1 
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TABLE XCVI—Oontinued 


MetHops or Crass ORGANIZATION AND CLASSROOM MANAGEMENT Founp 
Mosr SuccessruL IN Larce CLASSES 


PREFERENCE 
METHODS = 
L M S I Total Per Cent 
IVES denta Contac aeea (6) (6.5) 
a. Learn students’ names...... ; 2 1 we 3 3.3 
b. Have definite office hours 1 ote ase n 1 ral 
c. Make appointments .......... 1 1 teil 
d. Have two student contact 
OTMCETS occ. ccceseicscssseseceesceres 1 is B aes 1 11 
V. Reportiog Marks creire go (4) (4.4) 
a. Scores posted by number 1 = ea Eire ji 1.1 
b. Scores read by number... .... aes ote 1 1 ilal 
c. Papers returned, arranged 
by seating chart.............. ae 1 i ess 1 1.1 
d. Always return work.......... Jaa Se 1 ss 1 1.1 
Ota AE 92 100.0 


ADVANTAGES OF LARGE CLASSES 


The same question concerning advantages of large classes that 
was asked of the students was put to the faculty. The replies are 
listed in Table XCVII under the four major heads of Economy, 
Effect upon the Instructor, Effect upon Marking, and Effect upon 
the Student. 

Of the 238 items listed, economy was mentioned as an advan- 
tage 93 times, or in 39.1 per cent of the replies. Economy in cost 
was the subdivision most frequently named, although economy of 
the instructor’s time through obviating the necessity of repeatedly 
presenting the same material to successive groups and also less 
waste of student time, were both prominently mentioned. 

Effect upon the instructor was given second place, 77 replies, 
or 32 per cent, citing this advantage. Chief among the reasons 
were the stimulation of the instructor to higher levels of achieve- 
ment and the permitting of fewer but better instructors. The fact 
that large classes usually assured a more systematic presentation 
and that they permitted higher standards, was also given a place. 

Those who listed the effects upon marking did so because they 
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believed that large classes permit more accurate relative grading 
and because they tend to result in more objective evaluation of 
students’ work. This belief is supported by the prominence given 
to measurement of results in the previous discussion of suitable 
managerial procedures. 

Approximately one-fourth of the advantages listed had to do 
with the student. The three leading items were the fostering of 


TABLE XCVII 


ADVANTAGES OF LARGE CLASSES, AccorDING To FACULTY 


ITEMS TOTAL PER CENT 


I ECONOMY acc eesecescectscccorsestestesecetasascconaceccetorscsesstessereeess (93) (39.10) 
a. Economy in COSBisccccecoc:eatectscer seecsesteccsesestsaase recess 50 21.00 
b. Economy of teacher’s time in presenting 
material ceeccntsevoneccsarsncoucaseeesetecttnacse EEE 25 10.50 
c- Less waste of student timeme nm 10 4.20 
GE Frees instruction Tor ESO eos roer 5 2.10 
e. Exploration of wider field of material.......... 3 1.26 
106 IEA LO OO (32.35) 
a. Stimulates instructor 10.08 
b. Encourages more careful preparation............ 16 6.72 
c. Permits fewer but better type of teacher... 14 5.88 
d. More systematic presentation... 8 3.36 
e: bermitsAbisherkstandards reee 7 2.94 
f. Dignifies subject meeer erare eaen AA Eia A aeter 4 1.68 
g. Less wearing on INStruUCtOT mesecini rerea: 2 85 
h. More efficient standardization... 2 85 
TVW IESO Ar EE E ree (11) (4.60) 
a. Permits more accurate relative grading........ 9 3.78 
b. Brings more objective evaluation of student 2 85 
INS Mn AD naa (57) (24.00) 
a: Fosters student initiatice me eeta 12 5.04 
b. Social stimulation (esprit de COrps) es 12 5.04 
C. Student competition is Keener... issis 11 4.62 
d. Stimulation of student by lectures... 6 2.52 
e. Greater interest on part of students.............. 6 2.52 
f. Greater variety of student reactions.............. 4 1.68 
g. Permits student contact with great teachers 3 1.26 
h. Assistants get good preparation for teaching 2 .85 
i. More thorough discussion of open questions 1 42 


padssarocunsaessaNetensenncvaseenssecceonerceuseeseemnennreatescore 238 100.00 
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student initiative, the opportunity for social stimulation, and the 
encouragement of student competition. 

A few faculty members took advantage of the opportunity to 
indicate the advantages that they feel to be inherent in large classes 
(Table XCVIII). The replies are quite scattered. Economy of 
cost and economy of the teacher’s time in presenting material are 
the leading items checked. Next in frequency are the stimulation 
of the instructor and the possibility of fewer but better teachers. 


TABLE XCVIII 


ADVANTAGES Wuicu Can ACCRUE ONLY IN LARGE CLASSES 


ITEMS TOTAL PER CENT 
RES E (82) (53.33) 
AE COLOM CO ara E rae oer 18 30.00 
b. Economy of teacher’s time in presenting 

MM ACC TIA A A 9 15.0 

Ce Erees Instructor tor rescates 3 5.0 

d. Less waste of student time scent: 1 E 

e. Exploration of wider field of material.......... 1 Mats 
PINS EPUCCOR® E Aosessstonescsise (16) (26.67) 

a. Permits fewer but better type of teacher... 4 6.6 

y CIMT ATES DEN 4 6.6 

c. More careful preparation of teacher.............. 3 5.0 

d. More systematic presentation..........ceesseeee 2 3.3 

eT PRermits higher istandards eeina erate 1 eT, 

fe ES WEATINE oni INSTCUCCOM o eos 1 1.7 

g. More efficient standardization... 1 i 
EOE ESTAS A E O E O stirs (2) (3.33) 

a. Permits more accurate relative grading........ 2 3.3 
¡VS CET oro O E A O O (10) (16.67) 

aP ROos ters student iba TIVE ee tere eaten io: 3 5.0 

b. Student competition is keener... 3 5.0 

c. Greater variety of student reactions............ 2 3.3 

d. Permits student contact with great teachers 1 1.7 

e. Social stimulation (esprit de corps) ws 1 17 
ARDEA or A A O TOAT 60 100.0 


It is worth noting how closely the students and faculty members 
agree as to the advantages of large classes and the relative impor- 
tance of these advantages. Table XCIX is offered as evidence in 
point. Of the ten items considered of most importance, seven are 
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common to both lists. The closest agreement is on economy in cost, 
although the two groups are in fairly close agreement as to pro- 
vision for fewer but better teachers and the fostering of student 
initiative. 

TABLE XCIX 


Tue Try ADvANTAGES OF LarGE Crasses WuicH Were Listen Most 
FREQUENTLY BY STUDENTS AND BY FACULTY MEMBERS 


PER CENT OF 


Rank ADVANTAGES REPLIES 
Student Replies 
1 E CONOMIY (Of COS Lean eo teneis Ere AE e E SONES 13.3 
2 Greater variety of students reactions eee ean EAE 11.1 
8 *Eermits fewer Dut betteritype ofliteacher r an 10.8 
4 A Posters estudent initiative. an ae ee A E 8.9 
5 Economy of faculty presentation a reee esa 7.9 
6 * Permits more accurate relative gradino a an EE 7.0 
7 Student competition is keene. ir.. ara E eer 6.2 
8 Gives proader Contacts eene a e A A A E 5.4 
9 * Social stimula tiori te. eirese anen AA AE E A AER 4.1 
10 More objective evaluation o rs tU Ciao 3.8 
Faculty Replies 
1 Economy Of COS tacon caoannoasa tooo coneccion 21.0 
2 *Economy of faculty presentation aas setts sees eee 10.5 
3 Stimulation of o a aa eA arte 10.1 
4 Encourages more careful preparation... 6.7 
5 = Permits fewer put better type or teach 5.9 
6 AROSA O 5.0 
7 ESO UA 5.0 
8 Student competition is o OO 4.6 
9 Less waste of student time in aimless discussion eens 4.2 
10 *Permits more accurate relative grading 3.8 


* The starred items are common to both lists. 


DISADVANTAGES or Larae CLASSES 


As with the students, the faculty members were asked to list 
what they considered the disadvantages of large classes. The 
replies, of which 370 were offered, are distributed over the four 
major heads, Measurement of Results (39.7 per cent), Effect upon 
Students (33.0 per cent), Effect upon Instruction (20.8 per cent) 
and Physical Facilities (6.5 per cent). The detailed disadvantages 
are set forth in Table C. The physical factors appear to be of 
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TABLE C 


DISADVANTAGES or LARGE CLASSES, ACCORDING TO FACULTY 


e—a 


ITEMS Tora. Per CENT 
A AI Y E Re Se TS 
IJENySiCal Facilities peen cen a e AAT (24) (6.5) 
aay Diticult ys Otascelli S ea cre: teen 6 1.6 
De Dinenltyrotehea rin pecan e een eee 5 1.4 
c. Emphasize mechanics of class management.. 5 1.4 
d. Lack of satisfactory physical facilities.......... 4 ip 
e. Lack of adequate library facilities.................. 3 8 
f. Expense of duplicating expensive equipment 1 3 

IL Ea Da IO rara (77) (20.8) 
a. Tends to stereotyped instruction... ser 16 4.3 
bs ess: class discussion possibleresinccaniscaciscs 14 3.8 
Cmilncreasesm Cishra ct! ons aaae aos 10 2.7 
d Unable to usexconterences:s...ets asters a 1.9 
e. Leads to less student attention... 7 1.9 
E Forces lecture method. esir eer ee ees 6 1.6 
g. Difficult to demonstrate Clear] yoek 5 1.4 
RECO LADO LAO ci 4 al 
i. Cannot provide classroom Arilesere 3 8 
j. No oral drill in foreign language classes...... 3 8 
k Discipline more GUC css 2 5 
Te Measurement of Resulbs eneeier es (147) (89.7) 
a. Lack of personal acquaintance by teacher.... 56 15.1 
b. Difficult to check student progress... 16 4.3 

c. Inability of diagnosing individual student 
AMES mecca ro 13 3.5 

d. Requires more effort on the part of in- 
ARTO o 10 2.7 
Cm Rasierilor shirkers torget IDV icerscrsrccenstesssseises 10 2.7 
f. Instructor cannot stimulate thought.............. 9 2.4 
E LOUIE RINE WO) quiz FADING NUS ir coo concern once 9 2.4 
h. Less careful reading of papets. 7 1.9 
i. Better opportunity for students to copy........ 5 1.4 
j. Reporting marks to students more difficult.. 4 1.1 

k. Fosters misunderstandings (cannot clarify 
OMS) rr PO 3 8 
l. Forces entire use of objective tests................ 2 5 
m. More class time used in testing... 1 3 
n. Difficulty of securing competent assistants.... 1 3 
DM ELON MOLC ATAU o O 1 3 
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TABLE C—Continued 


DISADVANTAGES OF LARGE CLASSES, ACCORDING TO FACULTY 


ITEMS TOTAL PER CENT 
IV Efect on Students eaea AE EE ATAS (122) (33.0) 
ay Less individual Atten tower eaaa e 53 14.3 
b. Less opportunity for student participation... 20 5.4 
ce Harder on Slow student aea 15 4.1 
d. Best students are heldiba chovtcccuccccsccezestearsecess 12 3.2 
e. Iess student Interest onera E seater 12 3.2 
f. Less spontaneity during class hour.................. 4 ital) 
g. Bright students come to front more easily.... 3 8 
Ith LOSS GSS) SOUR o concncoodoemmacncsconantOse 2 5 
i Submergesi timid studene acia 1 3 
SEN OS EOS 370 100.0 


little consequence, the emphasis being almost identical with that 
given in the student replies. Under effect upon instruction are 
found eleven sub-heads with chief emphasis laid upon three—the 
tendency to stereotyped instruction, the lessening of opportunity 
for class discussion, and the increase in distractions. Faculty 
members and students alike lay greatest stress on the items con- 
cerned with the measurement of results. Of the 15 subdivisions, 
7 are listed by 9 or more faculty members. The chief objection is 
the lack of personal acquaintance by the teacher. Next appears 
the difficulty of checking student progress, followed closely by 
inability to diagnose individual student difficulties. 

The major complaint concerning students’ difficulties is the 
lessening of individual attention. Second comes the decreased 
opportunity for student participation, and third is the fact that 
large classes are harder on the slow student. 

As in the case of the advantages, the instructors were asked to 
stipulate those disadvantages which they believe are inherent in 
large classes. Seventy-four replies covering twenty-five separate 
items were received and are listed in Table CI. A wide diversity 
of opinion is apparent, only seven separate items being checked by 
three or more instructors. These are lack of personal acquaintance 
by the teacher, less individual attention, harder on the slow student, 
less opportunity for student participation, inability to diagnose 
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individual student difficulties, less class discussion possible, and 
best students are held back. It is perhaps true that most of these 
objections are present in large classes as now constituted and con- 
ducted; but it is doubtful that they are inherent. 

To emphasize the almost identical agreement between students 
and instructors concerning large-class disadvantages as listed in 
the major categories, Table CII is furnished. The chief fields in 


TABLE CI 


DISADVANTAGES INHERENT IN Large Crasses, ACCORDING To FACULTY 


ITEMS TOTAL PER CENT 
IEC ina (4) (5.4) 
e DINO OE Is 2 2.7 
[o IM A Tine renee os 1 1.4 
c. Lack of adequate library facilities.................. 1 1.4 
10, ¿E OA AA o o (10) (13.5) 
a. Less class discussion possible... 3 4.0 
b. Tends to stereotyped instruction... 2 2.7 
Co Unable to use conferences. s.src 2 2.7 
d. Difficult to demonstrate clearly............ssesee 1 1.4 
Ey MER CROMOS aora 1 1.4 
o Discipline mayas AMIA eso ISA 1 1.4 
Mi Measurement of RESUlLES I s,..c-0:ccosssesesnssrescenssneess (31) (41.9) 
a. Lack of personal acquaintance by teacher... 138 17.4 

b. Inability of diagnosing individual student 

dimMeulties Doce seccsrcceeaserstnesssrotvocscosseverssnseoretbs 5 6.7 
c. Instructor cannot stimulate thought................ 2 2.7 
d. Difficult to check student progress... 2 2.7 
G DUM CHIT Om UZ SUUGCNIUS nooo one 2 2.7 
CoRasiern ror shirkers to get Dyes 2 2.7 
g. Less careful reading of papers- 2 2.7 
h. Requires more effort on part of students...... 1 1,4 
i. Better opportunity for students to copy........ 1 1.4 
j. Reporting marks to students more difficult... 1 1,4 
TVE ect on Stud elttccersccecsccctercssesccscescsses-essceeneressteorose (29) (39.2) 
an ess individual altemtiOMmec.crscsccsscseccrertecessecsncee ss 10 13.5 
beeblarderOneslowaStuGenttrsmctessccasccerercecscssterscess 6 8.1 
c. Less opportunity for student participation.. 6 8.1 
d. Best students bold DaCheverecrencvssraresveacseesatereres 3 4.0 
e. Less spontaneity during class hour... 2 2.7 
f. Dess student INberestrccc.ccccccssrccsorsesresscestctsconcuness 2 24 
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TABLE CII 


COMPARISON OF STUDENT AND Facurry OPINION Or THE DISADVANTAGES OF 
LARGE CLASSES 


PERCENTAGE LISTING BY 


MAJOR GROUPS OF DISADVANTAGES ln 
Tr Ehysical facilities ot EE 6.8 6.5 
I Efect on instruction r e A A E 21.2 20.8 
HI. Measurement Of results amen rosada 39.5 39.7 
LV. TE REectonEs tud Ns 32.5 33.0 
Total acercas tai conan 100.0 100.0 


TABLE CIII 


Tur Tren DISADVANTAGES or Larce CLasses Wuicnh Were Lastep Most 
FREQUENTLY BY STUDENTS AND BY FacuLrY MEMBERS 


PER CENT oF 
Rank DISADVANTAGES REPLIES 


Student Replies 


1 *Lack of personal acquaintance by the teacher................ 20.4 
2 “Wess Class discussion POSSI Cirscvescnavesnosssanteccescscatecesteanerss tes 8.1 
3 Suüubmerges mid SS 7.2 
4 *L ess estudent Interes tanana ee AAE E eE E sergeant 6.0 
5 *T ess individual atten O Maa 5.7 
6 Paser Oe NTA CaTE WO) REL LON sscccoccrcso ccocenccooacenesncto cseooccceornotnn 5.5 
7 Bosters=mistinderstand O TO 3.8 
8 * Difficulty of checking studentiprogresSecesccaceniacniacci cios 3.0 
9 *Less opportunity for student participation... 3.0 
11 Difficulty Of Nearing seeen enn o ON SO 2.8 
11 *Harder on Slow studentas. aeaea A teen rere teste 2.8 
11 Less spontaneity during class hol i.oraioococoonsonecanasoonessencaiass 2.8 
Faculty Replies 
1 *Lack of personal acquaintanCe oso 15.1 
2 Less individual attentione. ea A EAA eee ees 14.3 
3 *Less opportunity for student participation... 5.4 
4 *Ditheulty of checking student progressar a eare 4.3 
5 Lends to stereotyped instructione eeceeees eee 4.3 
6 arde ondo AO 4.1 
7 “Less class discussion possible casinos: 3.8 
8 Inability of diagnosing individual difficulties.................. 3.5 
9 Best students are held paclia reenter 3.2 
10 MES student interesto. eenei Rc 8.2 


* The starred items are common to both lists. 
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which objections are found are measurement of results and effect 
upon students. But Table CIII shows that the agreement extends 
beyond the major divisions. The ten ranking items mentioned by 
each group are here displayed.” Of these leading disadvantages 
it will be seen that seven are common to both groups. This is con- 
sistent with the findings concerning large-class advantages. The 
very fact that there is such close agreement as to what constitutes 
the shortcomings of large groups magnifies the importance of these 
evident disadvantages. Any attempt at improvement of large-class 
instruction must, therefore, be definitely pointed toward first over- 
coming these leading obstacles which popular opinion so readily 
recognizes. 
Aims 


What educational aims are large classes best adapted to realize? 
The judgments of the faculty on this point may be seen in Table 
CIV. Quantity or mass education is the reply most frequently 
made. Nine persons stated that, in their opinion, large classes are 


TABLE CIV 
EDUCATIONAL Arms Larce Crassrs Are Best ADAPTED TO REALIZE 
PREFERENCE 
EDUCATIONAL AIMS — 
I M S I Total Per Cent 

Quantity or mass education.............. 2 5 5 4 16 23.3 
Generalsorienta tion ee. eeaeee eneen 1 5 3 2 11 16.0 
NONE aa oies ORT 3 4 2 9 13.0 
Socialization OO 5 1 2 8 11.6 
Tnformation mrda eee eaea aera a 5 a 1 6 8.7 
Gives teacher training in adapting 

materia O OOO 1 2 2 5 7.2 
Independence and higher standards 4 4 5.8 
Standardization of instruction.......... ae 3 aas ai 3 4,4. 
Initiative developed eee eenaa 1 1 a ans 2 2.9 
Teaching of subject matter............. Sono ates 1 1 2 2.9 
Theoretic Outcomes rence cr-sctoecersvevceess> re 1 1 1.4 
Infermation for cultural and tech- 

nical PUT POSES resaca 200 ont es 1 1 1.4 
Organization .....ccccccceccessensescseserscsceseeeseee oh: we ie 1 1 1.4 

IN aa 9 30 16 14 69 100.0 


2 Twelve items are listed for the students because the three last subdivisions, 
which in the table are ranked 11, were each mentioned an equal number of times. 
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not best adapted to the realization of any educational aims. One 
instructor replied, “Everything good which can be done in a large 
class can be accomplished much better in a small class.” Such an 
unsupported statement, however sincere, is exceedingly difficult to 
justify in the face of the experimental evidence to be presented in 


the next chapter. ~ 
TABLE CV 
EDUCATIONAL Arms Larce Criasses ARE Least ADAPTED TO REALIZE 
PREFERENCE 
EDUCATIONAL AIMS ————— _ _—__—__—_—_——_—_———— 
L M S I Total Per Cent 
Provision for individual..................00 2 12 3 4 21 28.4 
Personal suggestion by teacher, in- 

Spira tion ideale race 3 5 4 3 15 20.3 
Independent thinking and reasoning 3 5 4 12 16.3 
Thoronghness corona ro he 6 eee a 6 8.1 
General participation in discussion.. 1 1 i! 1 4 5.4 
Appreciation of Subjecte. 3 1 Sa 4 5.4 
Fostering weak and lazy students... 3 i soe 4 5.4 
Intensive study tending to research 2 1 3 4,1 
Fellowship between teacher and 

¡UNA rones cro 2 O stn 2 2.7 
Accurate mastery of spoken lan- 

guage in foreign-language classes .... 1 ie on 1 1.3 
WViO CA LION A) AEA AEE S ane i! ot Sct 1 1.3 
ADF OTM ALON nesar n tnana resets ar aes 1 ete 1 1.3 

AREA RRA 9 37 15 13 74 100.0 


TABLE CVI 


Best Crass SIZE FOR DEVELOPING; STUDENT INITIATIVE 
> An AAN 


PREFERENCE 
CLASS SIZE dc 
L M S Ji Total Per Cent 
Large eesssscncavessscnsesusessvasscesesuoesstosvancesestse 8 7 1 3 19 18.1 
AA O Ena 1 18 axe 2 21 20.0 
SA O 2 36 16 7 61 58.1 
IA EN rr OO CAROS 1 3 4, 3.8 


NENAS 12 61 17 15 105 100.0 
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TABLE CVII 


TYPE or STUDENT HANDICAPPED BY LARGE Crass 


PREFERENCE 
TYPE OF STUDENT — 
L M S I Total Per Cent 

LETIO E ane A 10 33 11 10 64 35.4 
AA ro 2 32 5 8 47 25.9 
SUPE on icono tias 2 22 9 3 36 19.9 
A tte eee see oes ant 16 2 1 19 10.5 
LOS O escesesesice srerererystrs ex 11 2 2 15 8.3 

NOE 14 114 29 24 181 100.0 

TABLE CVIII 
Type oF STUDENT Favorep BY Laree Crass 
PREFERENCE 
TYPE OF STUDENT - 
L M S I Total Per Cent 

ISUPOTION estarse 7 16 8 9 35 40.7 
INES T O O 3 9 5 5 22 25.6 
DOE 1 10 6 1 18 20.9 
TNE OC VION crece reno terse coovessuvevesenssvnesisecceyeeowes sss 4 2 2 8 9.3 
BURNT IN e Ro 1 1 1 3 3.5 

Tota A SO 1 40 17 18 86 100.0 


Referring again to Table CIV, we find, in order of rank, “gen- 
eral orientation, gives the teacher 
training in adapting materials,” and “independence and higher 
standards,” each of which is listed three or more times. 

The educational aims for which large classes are thought to 
be least adapted are stated in Table CV. The most significant 
items are provision for the individual, personal suggestion by the - 
teacher, inspiration, ideals, and independent thinking and reasoning. 

It is illuminating to note the disagreement expressed in Table 
CVI as to the best class size for encouraging student initiative. 
Two-thirds of the instructors who favor large classes believe that 
they are best suited to developing initiative. All other groups 
believe that small classes perform this function best. 
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What type of student is handicapped by large classes? In 
Table CVII, 35 per cent name the inferior student, 26 per cent the 
timid or reticent, 20 per cent the superior, 11 per cent the shirker, 
and 8 per cent the average student. 

What type is favored by large classes? The superior student 
heads the list, followed in order by the average, the shirker, the 
inferior, and the meek. In both Table CVII and CVIII the replies 
run the entire gamut. The inferior and the superior student appear 
in both lists. 

Ninety-one instructors hazarded a guess as to the effect of class 
size upon student failures (Table CIX). More than half believe 
that there is no direct relationship, while 41 per cent opined that 
large classes increase the proportion of failures. The latter is in 
accord with student opinion but in direct contradiction to the find- 
ings set forth in Chapter IV. 

More than three-fourths of the instructors believe that homo- 
geneous grouping will increase the likelihood of large-class success 
(Table CX). Eleven per cent think that such grouping would be 


TABLE CIX 


EFFECT or LARGE CLASSES ON NUMBER or FAILURES 


PREFERENCE 
EFFECT 
L M S I Total Per Cent 
No. are ee 14 22 3 10 49 2 53.85 
MIO otiera ate iia AR AEAEE EEE 28 6 3 87 40.7 
TEES re ee IRT ENEA AECE ARE 3 1 1 5 5.5 
Total rn icon 14 53 10 14 91 100.0 
TABLE CX 


Errecr or HOMOGENEOUS GROUPING UPON Success or LARGE CLASSES 


PREFERENCE 
EFFECT K—_—_—_—_—_— 00 ————_———— 
L M S Ji Total Per Cent 
LENIRE re E E E ENOO 5 29 8 7 49 77.8 
INORCHAN RCM COR 2 3 2 ys 7 THIGH 
Unfortunate sc cc. cese recono eaer Aat AG 6 Tar 1 uf 11.1 


Total coiere iese eeaeee aio 7 38 10 8 63 100.0 
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TABLE CXI 


Basis FOR GROUPING STUDENTS 


AAA A A A A A A E A eee 


PREFERENCE 
Basis n — 
L M S I Total Per Cent 

aa e A E A 7 21 Y 5 40 44,4 
Inteligence meen erate. och 12 a 5 24 26.7 
Marks in previous subjects................ 3 8 4 1 16 17.8 
Subject-matterstestsacacs sees oe 3 2 5 5.6 
Superior—average—inferior ............ 1 2 3 3.3 
COMmDIN on menue ct emcees nae 2 2 2.2 

SOU OO 11 48 17 13 90 100.0 


TABLE CXII 


RELATION Or Crass SIZE TO PHYSICAL STRAIN ON INSTRUCTOR 


PREFERENCE 
PHYSICAL STRAIN UA = 
L M S I Total Per Cent 
A O Ein if 45 14 10 76 66.7 
NOM Chea N 6 19 3 6 34 29.8 
A OS 2 2 Re ets 4 3.5 
AA OE 15 66 17 16 114 100.0 


TABLE CXIII 


RELATION OF Crass SIZE TO EMOTIONAL STRAIN ON [INSTRUCTOR 


PREFERENCE 
EMOTIONAL STRAIN A 
L M S I Total Per Cent 
Greate oea OO 9 33 9 9 66 55.1 
OVA AA N 2 22 6 6 36 33.0 
OO DATO TO 5 5 1 2 13 11.9 
Total A a cern tere Ra 16 60 16 17 109 100.0 


disastrous. As a basis for homogeneous grouping, ability is the 
criterion most often suggested (Table CXI). Others would accept 
intelligence, former marks, subject-matter tests, or a combination. 
Three instructors suggested a threefold differentiation into supe- 
rior, average, and inferior students, a plan somewhat similar to 
that now being followed in the Department of Mathematics. 
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TABLE CXIV 


CHOICE or Instructors as TO TEACHING PLAN, WEEKLY Srupent-Hovur Loan 
REMAINING CONSTANT 


PREFERENCE 
TEACHING PLAN — —- 
L M S I Total Per Cent 

Three larre clase 16 22 6 10 54 41.5 
Two large and two small classes...... 2 22 4 5 33 25.4 
Sama lc a e tania 1 11 8 1 21 16.2 
Qualified oooO roo oh 14 4 3 21 16.2 
vo a oa see ae cee 1 1 Aff 

Total A OO 19 69 22 20 130 100.0 


Two-thirds of the faculty members express the belief that large 
classes increase the physical strain on the teacher (Table CXII). 
As indicated in Table CXIII, sixty-six instructors believe that large 
classes also increase emotional tension. Thirteen, on the other 
hand, think that large classes decrease the emotional strain. 

As a rule, university instructors are zealous in guarding their 
leisure time that it may be devoted to study or research. One of 
the deterrents to the widespread adoption of larger classes is un- 
doubtedly the fear that teaching load, expressed in student credit- 
hours, will be increased with no compensation to the instructor, 
since the administration recognizes only load as expressed in weekly 
credit-hours of teaching. Table CXIV shows that, with the same 
student credit-hour load, 41 per cent of the faculty members who 
replied prefer three large classes to any other arrangement, while 
but 16 per cent favor six small classes. It is also probably true 
that if adequate clerical assistance were provided, most faculty 
members would prefer to carry a somewhat heavier total load in 
student credit-hours with fewer but larger classes, rather than a 
lighter load but with an increased number of class meetings. 


MISCELLANEOUS TESTIMONY 
In addition to the testimony elicited by the questionnaire, the 
subcommittee has during its three-year investigation received 
through conference discussions, personal conversations, and other 
random faculty contacts, numerous suggestions and points of view 
that have, by clarifying the problem and focusing attention upon 
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the critical issues, guided the subcommittee in devising, or in help- 
ing instructors to devise, valid experimental techniques. These 
many suggestions, though speculative, have incidentally revealed 
a surprisingly wide interest among the members of the faculty and 
a general recognition of the importance and insistence of the prob- 
lem of class size. 

One of the most analytical of these random, empirical contri- 
butions was made by Professor F. W. Springer at a meeting of the 
Society for the Promotion of Engineering Education. His discus- 
sion is quoted here to show how ramified the problem of class size 
is and how dependent the solution of it is upon departmental con- 
ditions and policies. 


OrtimumM-Sizep CLASSES AND LABORATORY SECTIONS IN ELECTRICAL 
ENGINEERING 


FRANKLIN W. SPRINGER 


After experimenting for more than fifteen years with classes up to 
85 and laboratory sections as large as 25, I have reached the following 
conclusions: 

Satisfactory educational results should be obtained by experienced 
instructors, using proper methods, in case of electrical-engineering sopho- 
mores, juniors, and seniors, in classes up to something greater than 100 
per section, depending upon the classroom conditions and arrangements 
(ventilation, acoustics, temperature, illumination, vision, tablet chair, 
comfort, and humidity). 

In the regular electrical laboratory work experience indicates a maxi- 
mum of ten to twelve per section for sophomores, fourteen to eighteen for 
juniors, and sixteen to twenty-four for seniors. In the case of each course 
the smaller number applies to the first quarter of the year’s work, par- 
ticularly to the first half of the first quarter. It is found that in the latter 
part of the year students have become more self-directive in each of their 
courses; and this is true not only from quarter to quarter of one year, 
but from year to year. A fair average would be ten sophomores, sixteen 
juniors, and twenty seniors per laboratory section. These numbers should 
not be exceeded, particularly in the beginning quarter of a year course. 

These, however, are not all the factors; there are many others, possibly 
controlling ones, as follows: 

The larger percentage of engineering educators seem to favor small 
class and laboratory sections for various reasons. It is not at present a 
popular thing to advocate or practice handling large classes in engineering, 

There is much other work to be done in a department besides the 
teaching itself. Large sections tend to reduce the numerical strength of 
a department and this reduces its influence in so far as numbers count. 
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The range of specialties, as affecting research and public service, is also 
influenced, generally reduced. 

Large sections with fewer instructors will not be likely to have a 
good effect upon research work unless the discrepancy is deliberately 
offset in some other way. 

Credit in work is generally thought to be rated in terms of credit- 
hours per week, irrespective of the size of classes. It is a heavier load 
to carry large classes than small ones, and instructors do not wish to be 
penalized or to have their respective departments placed at a relative 
disadvantage in obtaining needed help. 

Program difficulties are likely to arise in the upper years owing to 
the likelihood of some of the students being cut out of certain electives 
by having only one class section, as in electrical engineering. No doubt 
these difficulties could be minimized by the Program Committee. 

A general policy of large classes would immediately require re- 
arranged and redesigned classrooms and laboratories in many cases 
(a large order). 

There are advantages and disadvantages in large and small classes. 
The large class stimulates the instructor more than a small one does. 
Just as no one would care to see a theatrical performance or hear a ser- 
mon alone, there is a certain amount of driving force and stimulation felt 
by the individuals of a large class as a result of numbers. 

No advocate of large classes would be likely to contend that a teacher 
could do better work in general with 100 per section than with only 25 
per section, disregarding cost; but most teachers would admit that, for 
the same cost, better educational results would be obtained by an expe- 
rienced teacher having 100 students in a class section, than by four 
inexperienced teachers with 25 per section. 

Until the problem is solved to the point where the administration 
can deliberately support and encourage large classes, it would not seem 
to be advisable for a particular department to attempt it on a complete 
scale. 

Consider one experienced teacher receiving $6,000, handling a section 
of 100 students, assisted by a part-time teaching fellow receiving $800 for 
correcting papers, in comparison with the same 100 students taught in 
sections of 25 by four instructors receiving $1,700 each. Note further 
that if good instructors could be obtained for $1,700, they would be imme- 
diate candidates for substantial increases. 

In the case of addresses, lectures, demonstrations, written recitations, 
and examinations, the limit in number of students is probably much higher 
than many engineering teachers suspect. At a recent convocation the 
President spoke to an audience of several thousand. In order that all 
might hear perfectly, a public-address system for sound amplification 
was used. Clearly in such a case, being able to see the speaker would set 
the limit to the maximum number. No one would believe that such an 
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address or lecture would be more effective if delivered in sections of 25. 

It is just possible that engineering teachers, habituated to small 
classes and small laboratory sections, owing to the natural limitations 
resulting from small registration and divisions into specialties, have failed 
to note some of the advantages of large classes such as may be found in 
other colleges. No doubt there are courses and parts of courses in engi- 
neering which could be handled with satisfactory educational results in 
large sections. 

Undoubtedly, each course will have to be studied by itself and the 
optimum-sized classes and Jaboratory sections decided upon by the needs 
of each case. The range in size may be 1 to 100,000. Unseen audiences, 
by radio, may be millions in number. Shop-work, ordinary engineering 
laboratory and research work, oral foreign-language practice, music, and 
other supervised practice sections should, of course, be limited to a number 
such that proper individual attention may be given to students; but it 
would seem that no such limitations need apply to lectures, written reci- 
tations, examinations, or demonstrations, 


SUMMARY or Facuuty TESTIMONY 


One hundred and fifty University of Minnesota instructors, 
representing eleven collegiate divisions and fifty-six separate de- 
partments, are included in a tabulation of questionnaire responses 
concerning experience with classes of different sizes. All teaching 
ranks are represented in the replies. 

Of the 150 instructors, 21 prefer to teach large classes, 8 prefer 
to teach medium-sized sections, 23 prefer small groups, while 17 
have no preference. 

The medium optimum sizes of class voted by instructors for 
the junior-college, senior-college, and graduate lecture classes were 
75, 40, and 20, respectively; for recitation classes, 25, 20, and 15; 
and for laboratory classes, 20, 15, and 10. Faculty limits were 
much more conservative than those indicated by students. 

Eleven per cent have taught only one large class; 51 per cent 
have taught 2 to 10; and 38 per cent, 11 or more. The median 
number of large classes taught is 9. 

The typical largest class taught was a well-established lecture 
course, offered in 1926, with a student enrollment of 68, predomi- 
nantly sophomores. It was organized because of heavy student 
election combined with a shortage of teachers and considerations 
of economy. 

Final marks are based mainly upon gross accomplishment, al- 
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though initiative and originality, improvement, and industry and 
application are also considered. 

Gross accomplishment is measured chiefly by means of frequent 
short quizzes supplemented by both objective and essay type of 
mid-quarter and final examinations. 

Most large-class instructors are as3isted by a graduate student 
whose duties are chiefly concerned with student marks. 

Physical conditions are considered to be of some importance in 
large-class instruction. Under ideal classroom conditions, the seats 
are provided with tablet arms and are rigidly arranged in a semi- 
circle. The floor is pitched and a raised platform is provided for 
the instructor. Indirect artificial lighting is preferred and the 
room is adequately ventilated and heated. Ample provision is made 
for illustrative material. 

Ideally the large class is held at an early morning hour. 

Considerable modification from small- or medium-sized class 
procedure is believed to be necessary with large groups. Among 
the chief changes are less acquaintance with the student, more 
talking by the teacher, less student participation, and less attention 
to the inferior students. 

The chief advantages of large classes are voted to be economy 
in cost, economy of faculty presentation of material, the stimulation 
of the instructor, the incentive to more careful preparation on the 
part of the teacher, and the fact that fewer but better teachers may 
be provided. 

The chief disadvantages are thought to be the lack of personal 
acquaintance with the students, reduction in individual attention, 
the lessening of opportunity for student participation, the difficulty 
of measuring student progress, and the tendency to stereotyped 
instruction. 

Large classes are said to be best adapted to quantity or mass 
education and for general orientation. ‘They are felt to be least 
adapted to provision for the individual, personal suggestion by 
the teacher, and independent thinking and reasoning on the part 
of students. 

Large classes are believed to handicap inferior students and to 
favor superior students. They are thought not to affect the pro- 
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portion of student failures but would be improved if homogeneous 
grouping on the basis of ability were followed. 

They increase the physical and emotional strain on the instruc- 
tor in his own estimation; yet if the student-credit-hour teaching 
load were left unchanged most instructors would prefer to teach 
three large classes to six small ones or two large and two small 
ones. 

The general problem of class size involves many issues and 
considerations which assume somewhat different guises and pro- 
portions in each department. 


CHAPTER VII 


EXPERIMENTAL EVIDENCE 
INCEPTION OF THE STUDY 


The present series of experimental studies was undertaken 
shortly after Edmonson and Mulder reported the results of their 
brief experiment at the University of Michigan.* A comprehensive 
experimental investigation of the problem of class size at the 
University of Minnesota was first proposed by Dean J. B. John- 
ston of the College of Science, Literature, and the Arts. It was 
further stimulated by the findings of Professor W. S. Foster of 
the Department of Psychology, who had long been interested in 
the general problem. Although he had a marked preference for 
small groups, Professor Foster, characterized by the open-minded- 
ness of the true scientist, had, in the fall quarter of 1924, already 
launched two carefully controlled experiments on the measurable 
effects of class size. One unit was conducted by Professor Foster 
himself, the other by Miss Edna Heidbreder of the same depart- 
ment. The findings of these studies are reported below. 


METHOD or ÁTTACK 


The study of class size at the University of Michigan, although 
suggestive, employed a limited experimental technique. Perhaps 
the chief weakness was the lack of adequate control. In the match- 
ing of groups the only quantitative measurements considered were 
those of intelligence, and no evidence was presented on man-to-man 
matching. Now, correlations between intelligence and marks in 
college ordinarily range from .35 to .45. Since they are no higher, 
it is probably unsafe in experiments of this kind to neglect the 
other factors that play a more or less decided part in student 
achievement. Among these other factors may be mentioned per- 
sistence, initiative, proper habits of study, outside interests, general 
physical health, and extended experience. The effects of few of 
these can be directly determined, but their combined influence is 
indirectly expressed in a cumulative record of school marks. 

1J. B. Edmonson and F. J. Mulder, “Size of Class as a Factor in University 


Instruction,” Journal of Educational Research, 9:1-12 (January, 1924). For a re- 
view of the experiment, see Chapter II. 
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A TECHNIQUE or EXPERIMENTATION 


Early in the course of the present investigation the subcom- 
mittee on class size drew up a suggestive technique for experimen- 
tation. Part I, setting forth essential considerations, is reproduced 
below. The complete technique may be found in the Appendix. 


A SUGGESTIVE TECHNIQUE FOR EXPERIMENTATION ON THE RELATION OF CLASS 
Size TO TEACHING EFFICIENCY 


A. COURSE 
1, There should be at least two sections in the same course, a large 
and a small, 
2. The course should be a well-established one, not a new one under- 
going significant modifications. 
3. Both sections should cover the same content within the outline of 
the course. 


B. STUDENTS 
1, The enrollment must be large enough to permit of careful pair- 
ing of students on as many as possible of the following bases. 
(That is, each student in the smaller section should be matched 
on as many bases as possible with a student in the larger section. 
If feasible, the matching should be done before the experiment 
begins.) 

a. Intelligence. This is to be measured by one or more standard 
mental tests. 

b. Scholarship. To be based upon the average honor points or 
the average grade in previous courses, preferably at the Uni- 
versity of Minnesota, over at least two quarters of work. 
For freshman students high-school records must suffice. 

c. Sew. There should be approximately the same ratio of men 
and women in both sections. 

d. Class. Students should be matched as nearly as possible as to 
college class, such as freshmen, sophomores, etc. The more 
homogeneous the group is on this basis, the better. 


C. INSTRUCTOR 

1. The same instructor should teach both large and small sections. 

2. The instructor must be prompted by an attitude of scientific 
inquiry toward the problem. 

3. If any deviations in methods of instruction or classroom manage- 
ment are made between sections, they should be faithfully recorded. 

4. To counteract any effect which practice in teaching the particular 
lesson might have, the large section should precede the small dur- 
ing one quarter and the order reversed the next quarter. If the 
course extends over only one quarter, one section should be kept 
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a day or two ahead of the other during the first half of the course, 
with the order reversed during the remainder of the quarter. 


D. MEASUREMENT OF ACHIEVEMENT 

1. Examinations. Examinations should be given to both sections, as 
nearly as feasible, at the same time. Frequent short quizzes are 
recommended in order to secure adequate bases for measurement. 
The more definite the questions are, the greater reduction there 
will be in the element of subjectivity. All reading of test papers 
should be done by the same person in a uniform manner and with- 
out knowledge of the identity of the writer. 

2. Marks. The procedure by which the instructor arrives at the final 
rating should be recorded in detail. This should include such 
matters as the weight given to daily work, weekly quizzes, mid- 
quarter examination, final examination, notebooks, etc. 

E. OTHER ESSENTIAL CONSIDERATIONS 

In the experiments hereinafter reported an attempt was made 
to meet, so far as possible, these essential standards. The exigen- 
cies of a particular situation sometimes precluded the possibility 
of rigid adherence at all times, so some deviation in minor matters 
was permitted in a portion of the experiments. 


DEFINITION OF CRITERIA 


The first pairing factor (P.F.1) was usually some measure of 
intelligence. These measures are variously expressed as absolute 
scores or as percentile ranks. The scores are taken from either the 
Miller A Mental Ability Test, Form B of the same test, or the 
University of Minnesota Freshman Test. Percentile ranks, when- 
ever used in experiments in the Liberal Arts College, should be 
interpreted as the percentile rank of the entering freshman stu- 
dents. In experiments in the College of Education such ranks 
refer to relative position of predominantly junior students, who 
are examined upon entrance to the College of Education. 

Some measure of scholarship was ordinarily accepted as the 
second pairing factor (P.F.2). Scholarship is variously taken. 
Sometimes it is measured by honor points, as usually determined 
at the University of Minnesota (A=3, B=2, C=1, D=0, and 
F=minus 1). Upon other occasions it is expressed in mark points, 
which were secured in three different ways. The first was by 
assigning the values A—1, B—2, C—3, D—4, E—-5, and F—6. 
The second was the inverted order of A—5, B—4, C—3, D—2, 
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E—1, and F—0. The third was similar to the second except that 
F was substituted for E. This was done so that the practice of 
giving large numbers of E’s would not have too much influence. 

There were two reasons for accepting alternative measures. 
The first was inaccessibility of reports. In some cases it was 
exceedingly difficult to find complete records. They were there- 
fore copied as they were found, to avoid duplicate labor. The 
second and more important 'reason was that it was believed that 
varying the procedure would prevent a constant error in favor of 
either the superior or inferior students due to the uniform scheme 
of weighting used. It was fully realized that the disadvantage of 
this policy is, of course, the direct loss in case of comparison 
between experiments; but the advantage was felt to outweigh this 
limitation. The all-important thing is to keep the procedure uni- 
form in both parts of a given experiment, and this was done. The 
same weights were always assigned to all marks of students in 
both the large and the small sections in the same experiment. In 
studying intercomparisons between groups in different experimental 
units, therefore, the possibility that a different weighting was used 
must be kept in mind lest erroneous conclusions be drawn. 

Student achievement was always taken as the final criterion 
(F.C.). In determining student achievement in a course, the most 
common measure taken was the total score on an objective final 
examination. This was used so that the personal judgment of 
either the instructor or the experimenter could have no effect upon 
the objectivity of the measure. 

The objection might be raised that it is unfair to measure 
student achievement wholly in terms of the results of a single ex- 
amination. In answer it may be said that in some of the experi- 
ments the final criterion was an average of several short quizzes, 
an objective mid-quarter examination, and an objective final ex- 
amination. It will appear later that the general experimental 
results were the same under both procedures. 

That the essay type of examination is better suited to measur- 
ing certain outcomes is also frequently maintained. To allow this 
argument a fair hearing, in several experimental units the instruc- 
tor’s final marks, based largely upon the essay type of examination, 
were accepted as final criteria. 


166 CLASS SIZE AT THE COLLEGE LEVEL 


Exceptional circumstances are referred to in connection with 
the discussion of each of the groups of experiments. 


Limits or “LARGE” AND “SMALL” CLASSES 


One of the first questions faced in such an investigation is con- 
cerned with class-size limits. What may be considered a large class 
and what a small? Obviously no one answer could satisfy all 
departments, all types of courses within a department, or even all 
courses of a given type. The answer must depend largely upon 
the individual course and upon the type of teaching applied to it. 
For the purpose of this study, recourse has been had to the pre- 
vailing practice of a given department. Any section whose size 
was radically below the central tendency in that course was con- 
sidered a small class; similarly, any section markedly above the 
average for that course was classed as large. 

This policy has resulted in a much wider range in some courses 
than in others. Where the course is a rapidly growing one, such 
as Educational Psychology, the size of the small class in a later 
experiment may have been quite close to the size of what had pre- 
viously been taken as a large class. This was done deliberately 
for the purpose of pushing the inquiry toward a discovery of the 
optimum size of class in a given course. A few of the experiments, 
therefore, may perhaps more properly be called comparisons of 
medium versus large classes rather than small versus large. 

In brief, then, the intention in selecting experimental sections 
has been to have the difference in size between the smaller and the 
larger class so much greater than any other variable in the experi- 
ment that any variation in results is more likely to be due to dif- 
ference in size than to any other factor. 


Tyres or Procepurr FoLLowED 


The ideal type of experiment would, of course, be that in which 
all conditions and factors are kept under strict control. Due to 
scheduling and other difficulties, this ideal has not been attained 
in any of the experiments hereinafter reported. In lieu of per- 
fection, they have been as carefully controlled as possible. Both 
administrators and instructors have frequently gone to consider- 
able trouble for the sake of sound experimentation. Three general 
procedures have been followed. 
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A. Courses were selected in which it was possible to. find a 
large mobile student body. Each student in the small section was 
carefully paired in advance with a student in the large section, 
the pairing being done on two main criteria, usually intelligence 
and scholarship. Sex, class, and, so far as possible, all other ele- 
ments of homogeneity in student personnel were kept constant. 
The large section was as decidedly large as the small was small. 
Examples of this type of experiment are numbers 1, 2, 3, 28, 29, 
48, and 49. 

B. Courses were selected in which might be found classes in the 
same quarter varying significantly in size. No attempt was made 
to keep the central tendency and variability of the two groups 
alike except as conditioned by the usual student election. No 
pairing was done in advance. As many students in the small sec- 
tions were matched with those in the large sections as could be ade- 
quately matched on the pairing factors. The small or large section 
was sometimes utilized as half of more than one experiment. If 
possible, the matching was performed before the final criterion for 
the class was determined. In each experiment all of the data on 
each student were transferred to 4 by 6 cards for convenience in 
handling. The cards for each group were arranged in order of the 
intelligence factor (P.F.1) which, together with the scholarship 
factor (P.F.2), was always to be found at the top of the cards. 
The final criterion (F.C.) was always entered at the bottom of the 
card. The students from each section were selected on the bases 
of P.F.1 and P.F.2, the differences of which were kept within as 
narrow limits as possible. To obviate the influence of unconscious 
bias, the F.C. for each student was kept concealed until the match- 
ing had been completed. In experiments No. 4, 5, 6, 7, 8, 9, 10, 
11, 12, 28a, 28c, 29a, 29b, 34, 35, 36, 37, 41, 42, 45, 46, and 47 
the pairing was not performed by the experimenter but by two en- 
tirely disinterested persons. As a test of objectivity of pairing, 
the matching in one experiment was carried forward independently 
by the experimenter and by a disinterested person. With the excep- 
tion of one pair the matched groups were identical. 

Examples of this type of procedure are experiments No. 4, 5, 
6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 
26, 27, 30a, 30b, 31, 33, 35, 37, 40, 41, 43, 52, 53, and 54. 
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C. In the third type of experiment, instructor and course were 
kept constant but the large and the small sections were not con- 
ducted during the same quarter. Otherwise the procedure followed 
was identical with that described in B above. Examples of this 
third type are experiments No. 32,34, 36, 38, 39, 42, 44, 45, 46, 
47, 50, and 51. 


EXAMPLES or EXPERIMENTS 


Undoubtedly some of the most carefully controlled experiments 
in the entire series were No. 1, 2, and 3, in General Psychology. 
These were initiated by Professor W. S. Foster and were carried 
forth by him and his colleague, Miss Edna Heidbreder. Their 
experimental procedure is most clearly explained in the preliminary 
report, written by Professor Foster himself and submitted as a 
portion of the Report of the Subcommittee on Class Size. 


PRELIMINARY REPORT ON AN INVESTIGATION OF THE RELATIONSHIP BETWEEN 
SIZE or CLASS AND EFFICIENCY OF INSTRUCTION IN RECITATION 
SECTIONS Or ELEMENTARY PsYcHoLoGY 


W. S. Foster 


The present experiment is a start. It makes no pretense at being an 
investigation of sufficient adequacy or completeness to permit valid general 
conclusions to be drawn, even for the particular course considered. It is 
reported for suggestion and criticism on the ground of technique. 

Elementary Psychology is a two-quarter course, conducted as a 
Monday-Wednesday lecture (attendance 669) and a recitation period either 
Thursday, Friday, or Saturday. There are 19 such recitation sections, with 
an average enrollment of 35. Lectures interpret the textbooks used and 
supplement them considerably with fact, theory, concrete illustration, and 
demonstration. 

The experimental sections are four in number. Two, a large (60) 
and a small (30), are conducted by an instructor who prefers small sec- 
tions; and two similar groups are handled by an instructor who prefers 
large classes. The students, chiefly sophomores, are allocated to these sec- 
tions before the first class meetings and form normally distributed groups. 
They are chosen, without their knowledge, on the bases of (1) previous 
scholarship and (2) record on intelligence tests given at the time of their 
entrance to the University of Minnesota. 

For each student in the smaller (80) section a preferred (P) student, 
matching him very closely in both previous scholarship and intelligence, is 
assigned to the larger section (60). The remaining 30 students in the 
larger section form a group of aiternates (A) who also match, individual 
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for individual, the members of the smaller group. The sections are also 
matched for sex, class, and college. 

The experimental sections taught by one instructor meet for recita- 
tion—small class at the second hour on Thursday, large class at the same 
hour on Friday. Those taught by the other instructor meet—large class 
at the first hour on Friday, small class at the first hour on Saturday. 
Time of day and order of instruction are thereby equalized. Both instruc- 
tors teach non-experimental sections of the same course before meeting 
the experimental sections, so that practice on the instructor’s part, if 
significant, is minimized. Each instructor’s teaching method is held as 
nearly as possible constant for the two experimental sections, the chief 
difference in this regard appearing to be the less time or opportunity 
given to individual students in the large section for asking and answering 
questions. 

Marks are based upon (1) a ten-minute “old-style” written quiz 
given every section at the beginning of each weekly class meeting and 
(2) objective mid-quarter and final examinations. Care is taken to equate 
as nearly as possible the difficulty of the quizzes and to see that they are 
scored without knowledge on the grader’s part of the identity of the 
writer. Generally a single reader marks all of the quiz papers of both 
experimental sections for one instructor. The objective examinations are 
carefully prepared and are graded by a large number of trained instruc- 
tors, each of whom reads a part of the examination only. 

Before we shall think it justifiable to draw general conclusions re- 
garding class size even in Psychology 1f, 2w, we consider it essential that 
consistent results shall be obtained over a considerable period (two or 
three classes of two quarters each) from a larger number (five or six) of 
different instructors, each of whom employs a somewhat different pro- 
cedure in conducting recitations. 


It had been planned to carry this same careful technique for- 
ward over a period of years, and it actually was pursued through 
two quarters. Plans were rudely interrupted by the sudden death 
of Professor Foster, who had handled the entire statistical manipu- 
lation of the data and who had kept all of the materials of the 
experiments. Through the courtesy of Professor Elliott, chairman 
of the Department of General Psychology, the subcommittee was 
permitted full access to such of Professor Foster's notes as could 
be located. After careful effort it was found impossible to recon- 
struct the experiments in their entirety; hence no attempt is made 
to submit a detailed analysis of the projects. 

Fortunately, however, the results of all three of the experi- 
ments—two by Mr. Foster and one by Miss Heidbreder—could be 
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TABLE CXV 
RESULTS OF CAREFULLY CONTROLLED EXPERIMENT WITH LARGE AND SMALL 
CLasses Usina DoubBLeE-Parr TECHNIQUE, GENERAL PsycHoLoey, 


lr, 1924* 
PAIRED GROUPS IN 
PAIRED “™ LARGE SECTION ADVANTAGE— 
CRITERION GROUPS IN a AMOUNT 
SMALL SEC- Pre- Alter- AND 
TION (25) ferred nate Favor OF 


1. Average of total scores in 

ten 10-minute quizzes.......... 1.9 1.9 2.03 None 
2. Average of total scores on 

objective mid-quarter ex- 


Amina OD tarro erro 60.6 61.1 65.4 1% to large 
3. Average of total scores on 

objective final examination 110.0 116.0 111.5 5% to large 
4, Average point score in 

COMES o cae co sescsnvaratenseers 1.94 2.04 2.10 5% to large 


* Data drawn from notes of Professor W. S. Foster. 
+ Weights given— 

8 times average of 10-minute quiz 

2 times final objective examination 

1 times mid-quarter objective examination 


TABLE CXVI 
RESULTS oF CAREFULLY CONTROLLED EXPERIMENT WITH LARGE AND SMALL 
CLasses USING PREFERRED AND ALTERNATE PAIRED-GROUP TECHNIQUE, 
IN GENERAL PsYcHoLocGY, lw, 1924* 


PAIRED GROUPS IN 


PAIRED LARGE SECTION ADVANTAGE — 
CRITERION GROUPS IN — AMOUNT 
SMALL SEC- Pre- Alter- AND 
TION (21) ferred nate Favor OF 


1. Average of total scores in 

ten 10-minute quizzes.......... 2.17 2.06 2.01 5% to small 
2. Average of total scores on 

objective mid-quarter ex- 


amination e eae 66.0 67.6 65.0 2% to large 
3. Average of total scores on 

objective final examination 90.8 96.0 95.2 5% to large 
4 Average point score on 

course + 2.14 2,24 2.08 5% to large 


* Data drawn from notes of Professor W. S. Foster. 
tł Weights assigned in point score—— 

8 times average of 10-minute quiz 

2 times final objective examination 

1 times mid-quarter objective examination 
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TABLE CXVII 


ResuLrs or Crass-Size Experiment No, 3 ın Generar Psycroxocy, Ir, 1924 
(Miss Heidbreder cooperating) * 


AVERAGE SCORE ON 


SECTION No. oF — - 
PAIRS Ten 10-Min- Objective Objective 
ute Quizzes Mid-Quarter Final 
Kargen ann 22 2.1 (C) 65.6 (C+) 120.6 (C+) 
SA peter ty ae 22 1.8 (D+) 52.3 (C—) 110.8 (C) 
Advantage to large 3 13.3 9.8 


*Reported by Professor W. S. Foster. 


definitely determined. The findings of the former’s fall-quarter 
unit are presented in Table CXV and the results of his winter- 
quarter project are shown in Table CXVI. It will be noted that 
in each case the advantage, though slight, appears to rest with the 
larger sections. The small group is equal or slightly superior to 
the large on the ten-minute essay-type quizzes, but the large group 
has an advantage on the mid-quarter and final objective examina- 
tions. The alternate paired group of the large class was superior 
in one case and decidedly inferior in the other. 

The bare findings of Miss Heidbreder’s experimental groups 
are displayed in Table CXVII. This experiment was as carefully 
controlled as were those of Professor Foster. Miss Heidbreder’s 
results are significantly in favor of her large section. On all three 
bases—ten-minute essay-type quizzes, objective mid-quarter, and 
objective final examination—the small group was excelled by the 
large. 

The procedure in the three experiments was kept as nearly 
uniform as possible. Both Professor Foster and Miss Heidbreder 
were prompted by a scientific attitude. The chief difference, so far 
as the experiments were concerned, was that the former preferred 
small groups while the latter had a mild predilection for large 
classes. 

The small classes were considerably smaller than the average 
section in General Psychology and the large classes were decidedly 
larger. Yet, in spite of the marked difference in size, the students 
in the large groups achieved on all measured aspects of instruction 
equally as well as the members of the small groups. Be it remem- 
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bered, too, that the students were exactly paired, man for man, in 
double ranks on both intelligence and scholarship. They were also 
carefully paired as to sex; practically all were sophomores; and 
their interests were fairly homogeneous. As nearly as possible, they 
were similar groups. The teaching procedure was kept constant 
except for the slightly greater opportunity for contact and discus- 
sion in the smaller classes. This, according to the questionnaire 
replies from both students and instructors, if it exerts any effect 
at all, should favor the smaller groups. Yet we find that the paired 
students, 25 in the class of 60 (which size is nearly twice as large 
as the ordinary section), apparently were not at all handicapped 
by the increased size of their group. This evidence is repeatedly 
substantiated by subsequent controlled experiments. It is also in 
complete accord with the findings in Chapter IV. 


OTHER EXPERIMENTS IN GENERAL PsycHOLOGY 


With the splendid cooperation of the Department of Psychology, 
experiments were continued in the same course over a period of 
three years in an effort to throw more light on the problem. The 


TABLE CXIX 


Key ror CONVERTING AN EXPERIMENTAL COEFFICIENT INTO A STATEMENT 
OF CHANCE 


(After McCall) 


EXPERIMENTAL APPROXIMATE 
COEFFICIENT CHANCES 

aul 1.6 to 1 

2 2.5 to 1 

3 3.9 to 1 

A 6.5 to 1 

5 II to l 

6 20 tol 

7 38 Eto I 

8 75 tol 

9 160 tol 

1.0 369 tol 

el 930 to 1 

1.2 2350 to 1 

1.3 6700 to 1 

1.4 20000 to 1 

1.5 65000 to 1 
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general results are displayed in Table CXVIII. Twenty-seven 
separate studies involving 54 classes, 7 different instructors, 1,812 
students in large classes, 684 students in small classes, and 405 
paired students in each type of clags, are summarized.” 

Out of 27 studies, results in 23 experiments, or 85 per cent, are 
in favor of the large sections. Students seem actually to achieve 
better in large groups than they do in small. But how much 
better? 

The absolute differences between the means of the final criteria, 
which in most cases are the scores on final objective examinations, 
vary widely. To provide a more adequate means of interpreting 
the significance of this difference, recourse has been had to McCall’s 
Experimental Coefficient.? The formula for this coefficient, which 
furnishes a convenient summarizing index, is difference of the means 
divided by 2.78 times the standard deviation of the difference. In 
the conventional form, this reads: 

Da 
2.78 Xo diff 
It is so constructed that an experimental coefficient of 1.0 means 
that one can be practically certain that the difference is a sig- 


Experimental Coefficient = 


nificant one. 

McCall has also provided a convenient table by which it is 
possible to convert given experimental coefficients into statements 
of chance. This table is reproduced herewith, as Table CXIX. 
This table says, for example, that when the experimental coefficient 
is .1 the chances are only 1.6 to 1 that the difference of the means 
is significant. In such a case the conclusion is warranted that the 
difference is not very significant. When the E.C. is 1.0 the chances 
become 869 to 1, whereupon it may be claimed that the difference 
is almost certainly a significant one. Even when the E.C. is less 
than 1 we are justified in stating that the factor in whose favor 
the difference exists is probably more effective than the other 
factor, since so long as the E.C. is above zero the true difference 
more probably lies in the direction of the obtained difference than 
in the opposite direction. But the nearer the E.C. approaches 

2 The actual number of separate students is smaller, due to overlapping of 


groups in the experiments and to the fact that the same student may have been 
used in more than one experiment. 


s W. A. McCall, How to Experiment in Education, pp. 154-58. 
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zero the less and less probability there is that the obtained differ- 
ence is not subject to reversal. The significance of the experi- 
mental coefficient is undoubtedly increased when, in a series such 
as we have, the evidence points so strongly in the same direction. 
In reporting the experimental results the chance values will here- 
inafter be given in conformity with the value of the first whole 
number; hence they are all conservatively stated. 

With these facts in mind, let us turn back to Table CXVIII. 
Only in experiments No. 6, 8, 11, 21, and 24 may the results be 
said to be significantly in favor of the large classes. In the others 
the chance element is so high that we are probably justified in 
saying only that the results are strongly suggestive of the supe- 
riority of the large groups. Only experiments No. 9, 10, 12 and 13 
show results favorable to the smaller classes. In none of them is 
the difference very significant, since the largest approximate chance 
value is 2.5 to 1. Little evidence of a constant factor due to the 
personality of the instructor can be detected, since the same in- 
structors produced results in favor of both large and small classes. 

The four experiments, involving eight sections, organized pri- 
marily for pre-business students, all eventuate in favor of the 
large sections. 


DETAILED EXPERIMENT ILLUSTRATED 


To illustrate the technique applied, a typical experiment will 
be traced through. The study presented is one in which the results 
slightly favored the small section. The experiment was carried 
on during the fall of 1926 with Miss Edna Heidbreder cooperating. 
The large group included 56 students, the small, 23. 

Table CXX shows, in item 4, that the entire large group had 
an average percentile rank in intelligence of 55.4 with a standard 
deviation of 31.1, while the small group was somewhat higher with 
a mean of 59.5 and an S.D. of 32.5. The opposite is true of scholar- 
ship. The difference, however, is not markedly in favor of the 
large section. Both groups have close to a C average mark. The 
variability of the two groups in both intelligence and scholarship 
is approximately equal. 

From the small group of 23 students it was possible to find 
only 15 who could be closely matched with 15 students in the large 
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section. The central tendency and variability of these paired 
groups are given in section 6 of Table CXX. 


TABLE CXX 


Summary OF EXPERIMENT No. 13 


1. Subject, General Psychology 
2. Instructor, Miss Edna Heidbreder, Assistant Professor of 


Psychology 
3. Sections No. Size Quarter 
a. Large 2 56 Fall, 1926 
b. Small 7 23 Fall, 1926 
4, Central tendency and variability of entire groups 
(a) (b) (e) 
PETI POEs? F.C. 
Intell. Mark Final 
RIR? Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 55.4 31.1 2.95 .67 96.4 23.3 
Small 59.5 32.5 3.20 74 97.3 27.1 


5. Number of pairs, 15 
6. Central tendency and variability of the paired groups 


(d) (e) (f) 
Pere PPR? EC: 
Intell. Mark Final 
PIR: Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 63.1 31.7 3.12 64 96.3 20.7 
Small 63.3 31.7 3.10 .60 97.2 21.9 


7. Difference of the means in final criteria, .9 
8. Difference is in favor of small group 
9. Experimental coefficient, .4157 


10. Approximate chance value is even 


Scale for Mark Points: A-1, B-2, C-3, D-4, E-5, F-6. 
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TABLE CXXI 


Experiment No. 13 
Paired Groups in General Psychology 1f, Sections 2 and 7, 1926 


(Miss E. Heidbreder cooperating) 


LARGE SECTION, 2(56) SMALL SECTION, 7(23) 
Parr Student P.R. in Mark Final Student P.R.in Mark Final 
No. No. Intell. Points Obj. No. Intell. Points Obj. 
1 2 98 3.55 112 21 98 3.65 99 
2 5 93 2.55 90 2 92 2.62 132 
3 6 91 2.26 151 al 92 2.23 131 
4 8 91 3.22 90 5 89 3.12 84 
5 9 89 1.88 115 3 90 1.95 122 
(GUT 86 3.00 102 vi 87 3.00 87 
7 13 84 2.91 103 9 83 2.81 93 
8 14 83 2.60 112 8 87 2.67 117 
9 18 17 2.64 93 18 73 2.64 85 
10 28 41 3.90 87 11 47 3.17 77 
11 30 34 4.17 90 12 33 4.00 77 
12 31 28 3.75 71 13 32 3.66 118 
13 33 27 3.00 94 22 24 3.00 87 
14 40 19 3.88 66 16 17 3.79 97 
15 44 5 3.48 69 17 5 3.58 52 
Average 63.1 3.12 96.3 63.3 3.10 97.2 
S.D. 31.71 64 20.71 31.71 .60 21.92 


Difference of means, .9. Experimental coefficient, .0416. 
Difference is in favor of small sections. 
Approximate chance value is even. 


Table CXXI is offered to show how closely the paired students 
were matched, and is to be read as follows: Student No. 2 in the 
large class was matched with Student No. 21 in the small class. 
No. 2 of the large class had a mark-point average in his entire 
freshman year of 3.55 (P.F.2), while No. 21 of the small class 
had 3.65 (P.F.1). Student No. 2 of the large class had a percentile 
rank of 98 among entering freshman students of the University, 
while his mate in the small group had also 98. He made a final 
objective score of 112 points (F.C.) to his mate’s 99. In a similar 
manner, Student No. 5 in the large section was matched with 
No. 2 in the small, the two being kept as closely alike as possible 
in both pairing factors. 
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TABLE CXXII 
ExPErIMENT No. 13 
Distribution of Percentile Ranks in Intelligence in Sections 2 and 7 and 
the Paired Groups from Each Section in General Psychology, 1f, 1926 
(Miss Heidbreder, cooperating) 


FREQUENCIES 
PERCENTILE — 
RANKS IN Entire Groups Paired Groups 
INTELLIGENCE AA A O  KÁ 
Sec. 2 (56) Sec. 7 (23) Large sec. Small sec. 
100 
90 8 4 4 4 
80 7 6 4, 4 
70 9 1 1 1 
60 2 0 0 0 
50 5 0 0 0 
40 2 1 1 1 
30 2 2 1 2 
20 9 3 2 1 
10 2 2 1 uf 
0 6 I 1 1 
Cases 52 20 15 15 
Mean 55.4 59.5 63.1 63.3 
S.D. 31.1 32.5 31.7 31.7 


The P.F.1, P.F.2, and F.C.'s were averaged, with the results 
shown at the bottom of the table. The two groups had almost 
exactly the same central tendency in both pairing factors. The 
dispersion of the groups was also much alike, the widest variance 
being in mark points. Based upon this twofold criterion, intelli- 
gence and scholarship, the two groups, not only as groups but 
man-to-man, are as nearly alike as it is possible to find two groups 
of students. To all intents and purposes, the only variable factor 
free to operate is class size. 

The final criteria are the scores on the final objective test. 
Here we find that the small section has an average score of 97.2, 
the large of 96.3. The difference is in favor of the smaller group. 
The experimental coefficient is .0416, which means that the chances 
of the difference’s being significant are only slightly above 1 to 1. 
This is very low; consequently we are justified in concluding that 
although the results are in favor of the smaller section, the differ- 
ence has little significance. 
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TABLE CXXIII 
Fixeerrmment No. 13 
Distribution of Average Mark Points in Sections 2 and 7 and the Paired 
Groups from Each Section in General Psychology, 1f, 1926 
(Miss Heidbreder cooperating) 


FREQUENCIES 


AVERAGE ee 
MARK Entire Groups Paired Groups 
Points -_——— 
Sec. 2 (56) Sec. 7 (23) Large sec. Small sec. 
4.25 1 2 
4.00 1 2 1 1 
3.75 5 2 3 2 
3.50 4 3 1 3 
3.25 6 0 1 0 
3.00 10 4, 3 3 
2.75 5 2 1 i 
2.50 6 4 3 3 
2.00 6 1 1 1 
1.75 2 2 1 if 
1.50 1 
1.25 1 
Cases 52 22 15 15 
Mean 2.95 3.20 3.12 3.10 
SHB). 67 TA .64 .60 


The entire distribution of the students in the large section, the 
small section, and the paired students from each section is shown 
for percentile ranks in Table CXXII. The same for mark points 
is given in Table CXXIII and for final objective scores in Table 
CXXIV. 


REMAINING EXPERIMENTS IN GENERAL PsycHoLoGY 


The summary tables for each of the other experiments in Gen- 
eral Psychology follow (CXXV-CXLVII). The Tables of Pairs 
and the Distribution Tables in each criterion are on file in the Uni- 
versity of Minnesota library. Students in General Psychology are 
assigned to sections in the order of registration, no attempt being 
made to section them on the basis of ability. For this reason, in 
seven of the experiments the students in the large section were 
superior in intelligence, while in the remaining seventeen the cen- 
tral tendency of the small class was higher. 
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TABLE CXXIV 
Experiment No. 13 
Distribution of Scores on Objective Final, Sections 2 and 7 and the Paired 
Groups from Each Section in General Psychology 1f, 1926 
(Miss Heidbreder cooperating) 


FREQUENCIES 
FINAL E PEA A IA 
OBJECTIVE Entire Groups Paired Groups 
SCORES — 
Sec. 2 (56) Sec. 7 (23) Large sec. Small sec. 
160 
150 1 E 1 
140 1 0 0 
130 3 3 0 2 
120 1 1 0 1 
110 9 3 3 2 
100 7 0 2 0 
90 10 3 5 3 
80 6 5 1 4 
70 8 3 1 2 
60 3 1 2 0 
50 2 2 1 
40 1 
30 
20 
10 
0 
Cases 52 22 15 15 
Mean 96.4 97.3 96.3 97.2 
S.D. 23.3 27.1 20.7 21.9 


As will be noted in the summary tables, the central tendency 
of the paired groups is almost invariably higher than the means 
of the entire groups. The reason for this is that the students in 
the upper half of the distribution were easier to match than those 
in the lower half. The number of pairs was always contingent 
upon the total number of students in the small group. Each pair 
selected was approximately equal in intelligence and scholarship. 
It may be noted that the mean intelligence of the paired groups 
is usually slightly higher than the central tendency of the entire 
groups. There appeared to be more variance between relative 
ranks in intelligence and scholarship among the individuals in 
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the lower percentile ranks. Moreover, a higher proportion of the 
poorer students in the experimental sections canceled out or failed 
to take the final examination; consequently it was often difficult 
to find suitable mates at this level, with the result that more pairs 
had to be drawn from the upper ranks of intelligence. 


TABLE CXXV 


SUMMARY or EXPERIMENT No. 4 


ha 


. Subject, General Psychology 
2. Instructor, Mr. William S. Foster, Professor of Psychology 


3. Sections No. Size Quarter 
a. Large 1 54 Fall, 1924 
b. Small 2 30 Fall, 1924 


4. Central tendency and variability of entire groups 


(a) (b) (c) 


P.F. 1 210, de F.C. 
Intell. Mark Objective 
Bor Points Score 
e M. S.D. M. S.D. M. S.D. 
Large 64.4 25.8 1.47 at 116.3 25.8 
Small 61.9 26.7 1.09 72 108.4 23.4 


5. Number of pairs, 16 
6. Central tendency and variability of the paired groups 


(d) (e) (£) 
PE, 1 P.E. 2 F.C. 
Intell. Mark Objective 
RR. Points Score 
i M. S.D. M. S.D. M. S.D. 
Large 66.1 23.5 1.41 .60 120.7 20.3 
Small 66.9 24.9 1.37 62 113.5 20.1 


7. Difference of the means in final criteria, 7.2 
8. Difference is in favor of large group 
9. Experimental coefficient, .3623 


10. Approximate chance value is 3.9 to 1 


Scale for Mark Points, A-3, B-2, C-1, D-0, F-minus 1. 
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TABLE CXXVI 


Summary OF EXPERIMENT No. 5 


. Subject, General Psychology 


. Instructor, Mr. Foster 


. Sections No. Size Quarter 
a. Large 1 54 0 - Fall, 1924 
b. Small 3 27 Fall, 1924 
. Central tendency and variability of entire groups 
(a) (b) (e) 
205 1 IRR EC 
Intell. . Mark Objective 
BARA Points Score 
) M. S.D. M. S.D. M. S.D. 
Large 64.4 25.8 1.47 Areal 116.3 25.8 
Small 57.3 25.8 1.22 .63 114.6 21.8 


. Number of pairs, 11 


. Central tendency and variability of the paired groups 


(a) (e) (£) 
PETI P.F. 2 F.C. 
Intell. Mark Objective 
PRIR Points Score 
l M. S.D. M. S.D. M. S.D. 
Large 63.4 ali 1.27 A9 107.9 19.2 
Small 62.7 22.4 1.25 A2 107.0 21.8 


. Difference of the means in final criteria, .9 
. Difference is in favor of large group 


. Experimental coefficient, .0369 


Approximate chance value is even 


Scale for Mark Points, A-3, B-2, C-1, D-0, F-minus 1. 
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TABLE CXXVII 


SUMMARY or EXPERIMENT No. 6 


10. 


. Subject, General Psychology 


. Instructor, Miss Heidbreder 


. Sections No. Size Quarter 
a. Large 8 40 Fall, 1924 
b. Small 16 28 Fall, 1924 
. Central tendency and variability of entire groups 
(a) (b) (e) 
PE I Bk? F.C. 
Intell. Mark Objective 
P.R. Points Score 
M. S.D. M. SD): M. S.D. 
Large 68.8 23.7 1.35 .66 126.5 18.7 
Small 62.4 24.6 1.04 .58 103.2 24.1 


. Number of pairs, 19 


. Central tendency and variability of the paired groups 


(a) (e) £) 
PETI P.F. 2 F.C. 
Intell. Mark Objective 
Rane Points Score 
M. S.D. M. S.D. M. SD) 
Large 67.5 21.5 1.13 5 124.7 16.9 
Small 68.2 23.4 1.12 5 108.4 19.8 


. Difference of the means in final] criteria, 16.3 
. Difference is in favor of large group 


. Experimental coefficient, .9818 


Approximate chance value is 160 to 1 


Seale for Mark Points, A-3, B-2, C-1, D-0, F-minus 1. 
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TABLE CXXVIII 


Summary or EXPERIMENT No. 7 


1. Subject, General Psychology 
2. Instructor, Miss Heidbreder 


3. Sections No. Size Quarter 
a. Large 1 40 Fall, 1924 
b. Small 2 2 Fall, 1924 
4. Central tendency and variability of entire groups 
(a) (b) (e) 
PIRTI PIRA F.C. 
Intell. Mark Objective 
RARS Points Score 
M. S.D. M. S.D. M. S.D. 
Large 67.1 25.6 1.36 .67 125.5 20.2 
Small 62.1 23.7 1.07 .61 110.0 19.4 


5. Number of pairs, 13 
6. Central tendency and variability of the paired groups 


(d) (e) (£) 
P.F. 1 P E2 F.C. 
Intell. Mark Objective 
PIR: Points Score 
M. S.D. M. S.D. M. S.D. 
Large 64.2 25.8 1.52 57 125.9 20.0 
Small 64.7 24.8 1.33 54 119.9 17.4 


7. Difference of the means in final criteria, 6.0 
8. Difference is in favor of large group 
9. Experimental coefficient, .2933 


10. Approximate chance value is 2.5 to 1 


Scale for Mark Points, A-3, B-2, C-1, D-0, F-minus 1. 
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TABLE CXXIX 
Summary or Experiment No. 8 


<——————AAAAAÁAÁKÁAÁ<A + 


1. Subject, General Psychology 
2. Instructor, Miss Heidbreder 
3. Sections No. Size Quarter 
a. Large 1 40 Fall, 1924 
b. Small 3 24 Fall, 1924 
4. Central tendency and variability of entire groups 
(a) (b) (c) 
P.F. -1 P.E, 2 ENG: 
Intell. Mark Objective 
eit. Points Score 
M. S.D. M. S.D. M. S.D. 
Large 67.1 25.6 1.36 .67 125.5 20.2 
Small 60.7 28.0 1.05 56 122.5 17.6 


10. 


. Number of pairs, 12 


. Central tendency and variability of the paired groups 


(d) (e) (£) 
PEDI PEF EC: 
Intell. Mark Objective 
PR: Points Score 
M. S.D. M. S.D. M. S.D. 
Large 63.7 27.3 1.03 44 126.6 22.8 
Small 62.6 28.0 1.05 401 110.0 15.5 


. Difference of the means in final criteria, 16.6 
. Difference is in favor of large group 


. Experimental coefficient, .7507 


Approximate chance value is 38 to 1 


Scale for Mark Points, A-3, B-2, C-1, D-0, F-minus 1. 
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TABLE CXXX 


Summary Or EXPERIMENT No. 9 


1. Subject, General Psychology 


2. Instructor, Mr. Foster 


3. Sections No. Size Quarter 
a. Large 1 48 Fall, 1925 
b. Small 2 27 Fall, 1925 
4. Central tendency and variability of entire groups 
(a) (b) (e) 
PETI PARO EC 
Intell. Mark Objective 
PoR: Points Score 
M. S.D. M. S.D. M. S.D. 
Large 66.1 24.7 1.22 .63 90.2 22.1 
Small 55.8 28.7 .80 .88 90.0 25.0 


5. Number of pairs, 14 


6. Central tendency and variability of the paired groups 


(a) (e) (£) 
PEI PE? F.C. 
Intell. Mark Final 
BAR: Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 53.5 27.2 1.03 .51 87.1 16.1 
Small 52.8 30.3 1.01 .51 87.9 24.9 


7. Difference of the means in final criteria, .8 
8. Difference is in favor of small group 
9. Experimental coefficient, .0363 


10. Approximate chance value is even 


Scale for Mark Points, A-3, B-2, C-1, D-0, F-minus 1. 
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TABLE CXXXI 


Summary or EXPERIMENT No. 10 


I: 
2. 
3. 


10. 


Subject, General Psychology 


Instructor, Mr. Foster 


Sections No. Size Quarter 
a. Large 1 48 Fall, 1925 
b. Small 3 25 Fall, 1925 
. Central tendency and variability of entire groups 
(a) (b) (e) 
PESI BARES F.C. 
Intell. Mark Objective 
P.R. Points Score 
M. S.D. M. SD) M. S.D. 
Large 66.1 24.7 1.22 .64 90.21 22.1 
Small 59.2 22.7 1,19 -61 89.4 17.2 


. Number of pairs, 18 


. Central tendency and variability of the paired groups 


(a) (e) (£) 
Pars? 1l F.C. 
Intell. Mark Objective 
BARS Points Score 
M. S.D. M. S.D. M. S.D. 
Large 65.6 23.2 1.28 DU 89.4 a rf 
Small 65.0 21.9 1.24 .61 92.8 18.1 


. Difference of the means in final criteria, 3.4 
. Difference is in favor of small group 


. Experimental coefficient, .2083 


Approximate chance value is 2.5 to 1 


Scale for Mark Points, A-3, B-2, C-1, D-0, F-minus 1. 


188 CLASS SIZE AT THE COLLEGE LEVEL 


TABLE CXXXII 


Summary OF EXPERIMENT No. 11 


1. Subject, General Psychology 


2. Instructor, Mr. Charles Bird, Assistant Professor of Psychology 


3. Sections No. Size Quarter 
a. Large 4 B 46 Fall, 1925 
b. Small 7 B 25 Fall, 1925 
4. Central tendency and variability of entire groups 
(a) (b) (c) 
PEs P.F. 2 F.C. 
Intell. Mark Final 
P.R. Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 54.7 31.7 97 61 84.1 16.7 
Small 56.7 381.7 1.23 ÚS 78.8 20.8 


5. Number of pairs, 16 


6. Central tendency and variability of the paired groups 


(a) (e) (£) 
PETI 1218 2 F.C. 
Intell. Mark Final 
BE: Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 57.8 22.2 .83 .50 85.4 13.7 
Small 58.4 22.0 .83 51 73.7 15.1 


7. Difference of the means in final criteria, 11.7 
8. Difference is in favor of large group 
9. Experimental coefficient, .8245 


10. Approximate chance value is, 75 to 1 


Scale for Mark Points, A-3, B-2, C-1, D-0, F-minus 1. 
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TABLE CXXXIII 


Summary or ExPERIMENT No. 12 


1. Subject, General Psychology 
2. Instructor, Mr. Herbert Woodrow, Associate Professor of 
Psychology 
8. Sections No. Size Quarter 
a. Large 1 59 Fall, 1925 
b. Small 2 21 Fall, 1925 
4, Central tendency and variability of entire groups 
(a) (b) (e) 
PIERSI BARS EC: 
Intell. Mark Objective 
BIR? Points Score 
M. S.D. M. S.D. M. S.D. 
Large 57.8 28.9 R27 -70 99.9 21.0 
Small 64.4 28.0 1.36 .79 97.6 22.7 


10. 


. Number of pairs, 11 


. Central tendency and variability of the paired groups 


(a) (e) (£) 
Pral RPE 2 EC; 
Intell. Mark Objective 
RR: Points Score 
M. S.D. M. SD: M. SD: 
Large 61 35.4 1.29 .70 90.3 28.7 
Small 61.1 31.4 1.30 .70 93.6 25.6 


. Difference of the means in final criteria, 3.36 
. Difference is in favor of small group 


. Experimental coefficient, .1043 


Approximate chance value is 1.6 to 1 


Scale for Mark Points, A-3, B-2, C-1, D-0, F-minus 1. 
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TABLE CXXXIV 


Summary or EXPERIMENT No. 14 


1. Subject, General Psychology 
2. Instructor, Miss Heidbreder 


8. Sections No. Size Quarter 
a. Large 6 40 Fall, 1926 
b. Small H 23 Fall, 1926 
4. Central tendency and variability of entire groups 
(a) (b) (c) 
PEA P.F. 2 F.C. 
Intell. Mark Final 
P.R. Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 57.6 30.6 3.08 .73 94.5 24.4 
Small 59.5 32.5 3.20 TA 97.3 27.1 


5. Number of pairs, 13 


6. Central tendency and variability of the paired groups 


(a) (e) (£) 
P.F. 1 PE 2 F.C. 
Intell. Mark Final 
P.R. Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 64.5 31.7 3.08 atta 103.1 25.3 
Small 64.5 31.0 3.09 .69 98.6 24.9 


7. Difference of the means in final criteria, 4.5 
8. Difference is in favor of large group 
9. Experimental coefficient, .1644 


10. Approximate chance value is 1.6 to 1 


Scale for Mark Points: A-1, B-2, C-3, D-4, E-5, F-6. 
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TABLE CXXXV 
Summary or EXPERIMENT No. 15 


. Subject, General Psychology 


2. Instructor, Miss Heidbreder 
3. Sections No. Size Quarter 
a. Large 2 56 Fall, 1926 
b. Small 19 30 Fall, 1926 
4, Central tendency and variability of entire groups 
(a) (b) (c) 
PESI PARA KE 
Intell. Mark Final 
ER: Points Objective 
M. S.D. M. S.D. M. S: D: 
Large 55.4 31.3 2.95 .67 96.4 23.3 
Small 60.6 30.1 2.90 .80 101.9 19.8 


10. 


. Number of pairs, 17 


. Central tendency and variability of the paired groups 


(a) (e) (£) 
POF a1 PES 2 F.C. 
Intell. Mark Final 
P-R. Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 69.9 27.9 2.72 .80 112.5 19.9 
Small 70.6 26.8 2.78 .79 103.8 23.1 


. Difference of the means in final criteria, 8.7 


Difference is in favor of large group 


. Experimental coefficient, .4237 


Approximate chance value is 6.5 to 1 
Seale for Mark Points: A-1, B-2, C-3, D-4, E-5, F-6. 
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TABLE CXXXVI 


Summary or EXPERIMENT No. 16 


1. Subject, General Psychology 
2. Instructor, Mr. Theos A. Langlie, Instructor in Psychology 


3. Sections No. Size Quarter 
a. Large 9b 35 Fall, 1926 
b. Small 7b 22 Fall, 1926 
4. Central tendency and variability of entire groups 
(a) (b) (e) 
BESI REO F.C. 
Intell. Mark Final 
ESR: Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 58.5 25.5 2.98 82 95.9 22.1 
Small 70.6 28.1 3.00 HPA 92.6 16.3 


5. Number of pairs, 9 
6. Central tendency and variability of the paired groups 


(a) (e) (£) 
PETI P.E52 F.C. 
Intell. Mark Final 
P.R. Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 71.7 20.2 3.04 54 88.9 15.5 
Small 70.4 22.2 3.02 49 85.9 8.2 


7. Difference of the means in final criteria, 3.0 
8. Difference is in favor of large group 
9. Experimental coefficient, .2461 


10. Approximate chance value is 2.5 to 1 
Scale for Mark Points: A-1, B-2, C-3, D-4, E-5, F-6. 
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TABLE CXXXVII 
Summary or ExPERIMENT No. 17 


10. 


. Subject, General Psychology 


. Instructor, Mr. Langlie 


. Sections No. Size Quarter 
a. Large 14 40 Fall, 1926 
b. Small 12 26 Fall, 1926 
. Central tendency and variability of entire groups 
(a) (b) (c) 
PIERSI 210, 2 FC: 
Intell. Mark Final 
PAR; Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 57 29.1 2.90 -76 100.6 22.4 
Small 57.5 27.1 2.78 .67 101.2 21.6 


. Number of pairs, 15 


. Central tendency and variability of the paired groups 


(a) (e) (£) 
P.F. 1 ERT? F.C. 
Intell. Mark Final 
P:R. Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 56.1 28.4 2.85 TA 106.6 24.1 
Small 56.4 31.0 2.85 .72 96.8 22.9 


. Difference of the means in final criteria, 9.8 
. Difference is in favor of large group 


. Experimental coefficient, .4109 


Approximate chance value is 6.5 to 1 


Scale for Mark Points: A-1, B-2, C-3, D-4, E-5, F-6. 
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TABLE CXXXVIII 
Summary or EXPERIMENT No. 18 


1. Subject, General Psychology 


2. Instructor, Mr. Langlie 


3. Sections No. Size Quarter 
a. Large 8b 40 Fall, 1926 
b. Small 7b 22 Fall, 1926 
4. Central tendency and variability of entire groups 
(a) (b) (e) 
121%, I Pa, Pa PG? 
Intell. Mark Final 
P.R. Points Objective 
M. S.D. M. S.D. M. S.D: 
Large 55.8 28.4 8.14 .90 92.2 24.8 
Small 70.6 28.1 3.00 72 92.6 16.3 


5. Number of pairs, 12 
6. Central tendency and variability of the paired groups 


(a) (e) (1) 
Paka P.F. 2 F.C. 
Intell. Mark Final 
PIR: Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 66.6 30.9 3.05 al 100.5 17.2 
Small 66.5 31.1 3.03 65 90.1 17.2 


7. Difference of the means in final criteria, 10.4 
8. Difference is in favor of large group 
9. Experimental coefficient, .5323 


10. Approximate chance value is 11 to 1 
Scale for Mark Points: A-1, B-2, C-3, D-4, E-5, F-6. 
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TABLE CXXXIX 


Summary or EXPERIMENT No, 19 


ji 


10. 


Subject, General Psychology 


. Instructor, Mr. Langlie 


. Sections No. Size Quarter 
a. Large, 14 40 Fall, 1926 
b. Small 5 26 Fall, 1926 
. Central tendency and variability of entire groups 
(a) (b) (e) 
PF 3 PPT EGC, 
Intell. Mark Final 
PZR.: Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 57 29.1 2.90 .76 100.6 22,4 
Small 61.5 27.3 2.70 .70 99 22.6 


. Number of pairs, 16 


. Central tendency and variability of the paired groups 


(d) (e) (£) 
P.F. 1 PoP ce E.C. 
Intell. Mark Final 
P.R. Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 56.6 28.8 2.87 7 100.2 ise 
Small 57.0 30.4 2.88 51 93.7 23.4 


. Difference of the means in final criteria, 6.5 
. Difference is in favor of large group 


. Experimental coefficient, .3186 


Approximate chance value is 3.9 to 1 


Scale for Mark Points: A-1, B-2, C-3, D-4, E-5, F-6. 
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TABLE CXL 


Summary OF EXPERIMENT No. 20 


10. 


. Subject, General Psychology 


Instructor, Miss Mary Shirley, Instructor in Psychology 


. Sections No. Size Quarter 


a. Large 11 38 Fall, 1926 
b. Small 17 22 Fall, 1926 


Central tendency and variability of entire groups 
(a) (b) ©) 
P.F. 1 PET EC 
Intell. Mark Final 
P.R. Points Objective 


M. S.D. M. S.D. M. SD: 
Large 47.9 29.8 2.81 el 93.7 23.8 
Small 54.5 27.1 3.05 .95 92 23.8 


. Number of pairs, 12 


. Central tendency and variability of the paired groups 


(a) (e) (£) 
12400 yl PLE: 2 EC 
Intell. Mark Final 
P.R. Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 73.2 27.5 2.58 .85 110.3 25.5 
Small 73.3 25.0 2.65 .80 107.8 22.8 


. Difference of the means in final criteria, 2.5 
. Difference is in favor of large group 


. Experimental coefficient, .0912 


Approximate chance value is 1.6 to 1 


Scale for Mark Points: A-1, B-2, C-3, D-4, E-5, F-6. 
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TABLE CXLI 


Summary or EXPERIMENT No. 21 


10. 


. Subject, General Psychology 
. Instructor, Miss Shirley 


. Sections No. Size Quarter 
a. Large 15 38 Fall, 1926 
b. Small 18 25 Fall, 1926 
. Central tendency and variability of entire groups 
(a) (b) (e) 
PORAI ¡BARES F.C. 
Intell. Mark Final 
BIR: Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 56.6 26.0 2.54 .94 100.3 21.4 
Small 61.7 22.6 2.61 .79 92.2 19.3 


. Number of pairs, 14 


. Central tendency and variability of the paired groups 


(d) (e) (f) 
Patent EET F.C. 
Intell. Mark Final 
PR: Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 68.1 18.3 2.71 15 104.3 17.1 
Small 67.8 18.0 2.71 sl 91.5 18.2 


. Difference of the means in final criteria, 12.8 
. Difference is in favor of large group 


. Experimental coefficient, .6895 


Approximate chance value is 20 to 1 


Scale for Mark Points: A-1, B-2, C-3, D-4, E-5, F-6. 
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TABLE CXLII 
Summary or EXPERIMENT No, 22 
1. Subject, General Psychology . 
2. Instructor, Mr. Carlyle Jacobsen, Instructor in Psychology 
3. Sections No. Size Quarter 
a. Large 4b 35 Fall, 1926 
b. Small 2b 25 Fall, 1926 
4. Central tendency and variability of entire groups 
(a) (b) (c) 
PETI P.E. 2 F.C. 
Intell. Mark Objective 
P.R. Points Score 
M. S.D. M. S.D. M. S.D. 
Large 49.5 26.8 3.05 .64 95.0 23.7 
Small 53.3 26.3 3.34 .62 80.2 14.4 
5. Number of pairs, 14 
6. Central tendency and variability of the paired groups 
(d) (e) (f) 
PETI P.E.. 2 F.C. 
Intell. Mark Objective 
P.R. Points Score 
M. S.D. M. S.D. M. S.D. 
Large 47.6 28.3 3.03 48 88.1 18.5 
Small 48.5 28.1 3.05 54 81.7 9.0 


10. 


. Difference of the means in final criteria, 6.4 
. Difference is in favor of large group 


. Experimental coefficient, .4188 


Approximate chance value is 6.5 to 1 


Scale for Mark Points: A-1, B-2, C-3, D-4, E-5, F-6. 
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TABLE CXLIII 


SUMMARY or Experiment No. 23 


1. 
2. 
3. 


10. 


Subject, General Psychology 


Instructor, Mr. Jacobsen 


Sections No. Size Quarter 
a. Large 8 71 Fall, 1926 
b. Small 1 28 Fall, 1926 
. Central tendency and variability of entire groups 
(a) (b) (e) 
PEI PF 2 F.C. 
Intell. Mark Objective 
P.R. Points Score 
M. S.D. M. S.D. M. S.D. 
Large 48.9 27l 8.19 .88 92.7 23.8 
Small 58.7 27.9 3.04 .80 93.9 21.5 


. Number of pairs,'16 


. Central tendency and variability of the paired groups 


(a) (e) (f) 
PE. 1 PE. 2 F.C. 
Intell. Mark Objective 
P.R. Points Score 
M. S.D. M. S.D. M. S.D. 
Large 53.9 25.4 3.07 53 100.1 20.9 
Small 54.8 26.9 3.07 48 91.7 17.0 


. Difference of the means in final criteria, 8.4 
. Difference is in favor of large group 


. Experimental coefficient, .4484 


Approximate chance value is 6.5 to 1 


Scale for Mark Points: A-1, B-2, C-3, D-4, E-5, F-6. 
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TABLE CXLIV 


Summary or EXPERIMENT No. 24 


1. Subject, General Psychology 


2. Instructor, Mr. Jacobsen 


3. Sections No. Size Quarter 
a. Large 8 71 Fall, 1926 
b. Small 20 27 Fall, 1926 
4. Central tendency and variability of entire groups 
(a) (b) (c) 
PEI PE. F.C. 
Intell. Mark Final 
BIR? Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 48.9 27.1 3.19 .88 92.7 23.8 
Small 54.6 29.3 3.24 1.13 91.2 30.3 
5. Number of pairs, 18 
6. Central tendency and variability of the paired groups 
(d) (e) (f) 
P.F. 1 P.E. 2 FC: 
Intell. Mark Final 
PR. Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 49.8 28.0 3.16 .92 102.7 20.8 
Small 50.3 28.8 3.15 .84 87.0 26.7 


7. Difference of the means in final criteria, 15.7 
8. Difference is in favor of large group 
9. Experimental coefficient, .708 


10. Approximate chance value is 38 to 1 


Scale for Mark Points: A-1, B-2, C-3, D-4, E-5, F-6. 
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TABLE CXLV 
Summary or Experiment No. 25 


1. Subject, General Psychology 


2. Instructor, Mr. Woodrow 


2. Sections No. Size Quarter 
a. Large 2 35 Winter, 1927 
b. Small 14 21 Winter, 1927 
4. Central tendency and variability of entire groups 
(a) (b) (e) 
| A P.F. 2 F.C. 
Mark Final 
P.R. Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 58.5 26.3 2.91 -90 85.9 16 
Small 63.2 28.8 2.73 82 83.2 22.3 


On 


. Number of pairs, 12 


6. Central tendency and variability of the paired groups 


(a) (e) (£) 
P.F, | P.F. 2 F.C. 
Mark Final 
P.R. Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 58.8 26.3 2.71 .92 86.9 15.0 
Small 58.9 27.2 2.70 .90 80.8 23.2 


7. Difference of the means in final criteria, 6.1 
8. Difference is in favor of large group 
9. Experimental coefficient, .2636 


10. Approximate chance value is 2.5 to 1 


Scale for Mark Points: A-1, B-2, C-3, D-4, E-5, F-6. 
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10. 
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TABLE CXLVI 


Summary or ExPERIMENT No. 26 


. Subject, General Psychology 


Instructor, Mr. Woodrow 


Sections No. Size Quarter 
a. Large 5 59 Winter, 1926 
b. Small 14 21 Winter, 1926 


Central tendency and variability of entire groups 


(a) (b) (e) 
PE, 1 PF.52 F.C. 
Mark Final 
PARS Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 56.8 27.9 2.84 86 89.4 18.6 
Small 638.2 28.8 2.73 82 83.2 22.3 


. Number of pairs, 11 


(a) 
PEGI 
PoR: 
M. S.D. 
Large 61.9 29.5 
Small 62.5 31.1 


(e) 
¡PARO 
Mark 
Points 


M. S.D. 
2.55 .69 
2.56 .66 


. Difference of the means in final criteria, 2.9 
. Difference is in favor of large group 


. Experimental coefficient, .1636 


Approximate chance value is 1.6 to 1 


A-1, B-2, C-3, D-4, E-5, F-6. 


Scale for Mark Points: 


. Central tendency and variability of the paired groups 


(f) 
F.C. 
Final 
Objective 


M. SD: 


90.6 14.3 
87.7 15.6 


EXPERIMENTAL EVIDENCE 203 


TABLE CXLVII 


Summary Or EXPERIMENT No. 27 


. Subject, General Psychology 


. Instructor, Mr. Woodrow 


. Sections No. Size Quarter 
a. Large 5 59 Winter, 1926 
b. Small 3 24 Winter, 1926 
. Central tendency and variability of entire groups 
(a) (b) (e) 
PERAI Wot, % E.C. 
Mark Final 
ER: Points Objective 
M. S.D. M. SD M. S.D. 
Large 56.3 27.9 2.84 .86 89.4 18.6 
Small 72.6 20.7 2.88 .81 84.1 19.5 


. Number of pairs, 13 


. Central tendency and variability of the paired groups 


(a) (e) (£) 
PETI PRJ? B.C. 
Mark Final 
PIR: Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 68.6 18.5 2.58 .65 91.0 Ibi egf 
Small 69.7 17.8 2.59 .67 85.8 19.9 


. Difference of the means in final criteria, 5.2 
. Difference is in favor of large group 
. Experimental coefficient, .2922 


. Approximate chance value is 2.5 to 1 


Scale for Mark Points: A-1, B-2, C-3, D-4, E-5, F-6. 
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Cuass-Size EXPERIMENTS IN THE Law ScHOOL 


The second group of carefully controlled experiments was car- 
ried on in two required freshman Law courses in the winter of 
1924. One experiment was conducted by Professor Justin Miller 
in the course on Criminal Law with groups of 79 and 24; the other 


TABLE CXLVIII 


CENTRAL TENDENCY AND VARIABILITY IN THE MOORE INTELLIGENCE Tesr, 
Averace S.L.A. Honor Pornts, AND Averace FALL-QUARTER Law 
GRADES OF THE Various Groups or Law FRESHMEN, 

WINTER QUARTER, 1924-25 


CONTRACTS CRIMINAL Law 
ALL Law 
CRITERION FRESH. Large Small Large Small 
(103) (73) (30) (79) (24) 
Moore Completion M. 24.3 24.1 24.7 24.5 23.6 
Test S.D. 6.5 6.3 6.9 6.4 6.7 
Sh iby AN ay. M. 1.363 1.364 1.367 1.367 1.373 
honor points S.D. 498 476 55 505 A87 
Av. fall-quarter M. 3.125 3.111 3.145 3.129 3.117 
Law grades S.D. .592 ST .640 .611 422 


TABLE CXLIX 


DISTRIBUTION ON Moorr ComPLETION Tesr or Law FRESHMEN IN LARGE 
AND SMALL SECTIONS OF CRIMINAL Law AND CONTRACTS, 
Winter Quarter, 1924 


FREQUENCIES 
SCORE Criminal Law Contracts 


Large sec. Small sec. Large sec. Small sec. 


ies) 
Q 
' 
N 
a 
bo 
_ 


A ata 7 1 5 3 
o ES EA 9 2 of 4 
O oO 12 3 11 A 
A E AOS ORO 11 5 12 4 
io Tee 10 3 10 3 
VB nooo ce torino des n AT, 12 5 12 5 
PSUR A E aos Ra 14 2 11 5 
ras 1 1 2 0 
a O 1 0 0 1 
a E EA A N sowie noes 1 1 
CASES Maton E eee 79 24 73 30 
Mc otra OS 24.5 23.6 24.1 24.7 
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by Professor Thomas Lavery in the course on Contracts with 
classes of 73 and 30. Both courses are old and well established 
and both were taught by the case method, a combination of lecture, 
quiz, and class comment between students and instructor. As far 
as interests were concerned, the students, all of whom were fresh- 
man law students, were homogeneous. They had all passed through 
the first-quarter elimination period in which their number had been 
reduced from 121 to 108. 

Before the end of the fall quarter the students were subjected 
to a battery of tests composed of the following five elements: 


1. Moore Completion Test 

2. An opposites test 

3. An arithmetic reasoning test 

4. A vocabulary test 

5. Sigma 10 Reading Examination 


The first four make up what is usually called the University of 
Minnesota Freshman Intelligence Test, devised by Professor D. G. 
Paterson. 

TABLE CL 


DisTRIBUTION oF Tora Finan RANKING IN INITIAL Tests or Law FRESH- 
MEN IN LARGE AND SMALL SECTIONS OF CRIMINAL Law AND 
Contracts, WINTER QUARTER, 1924 


FREQUENCIES 
area Criminal Law Contracts 
Large sec. Small sec. Large sec. Small sec. 

MOO =D Greer er NERES E 1 1 
BDO O OOO) 5 4 1 
MO eoeeccesecssiteavesscccestevcsssseusescos 3 2 4 1 
JD AO ORTO OTE 2 3 3 2 
EDO 13 1 11 3 
AID A E A 7 3 7 3 
PAD PO 10 6 9 a 
O A O A 11 2 9 4 
MA A E T uf 3 8 2 
IBY). OE TE 6 2 6 2 

O AOS 9 1 8 2 

O O Ce 4 0 2 2 

VU AO 1 1 1 Hl 
(CEST carteras 79 24 73 30 
IU A E A S 258.3 266.7 264.0 251.3 
AD ro ccecerscccteprene 114.9 99.9 113.3 107.2 
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TABLE CLI 


DISTRIBUTION or Averace S.L.A. Honor POINTS IN THE LARGE SECTION 
AND THE SMALL SECTION IN CRIMINAL LAW AND IN CONTRACTS, 
WINTER QUARTER, 1924 


FREQUENCIES 
S. L. A. Criminal Law Contracts 
Honor Points p CAS a 
Large sec. Small sec. Large sec. Small sec. 
(78) (24) (73) (20) 
290-3509) O E 1 1 
DEMO sisscsccsverscecavsst¥essvastessevaet os 2 0 1 1 
LO Ad Tan 2 0 1 1 
AU E ATE 0 0 0 0 
DI ici arre 2 1 2 1 
LLO na di 6 0 4 2 
LOW owecrsdeecscansssccsseaused setveccensses 7 1 6 2 
NEDO nn O Ea a 2 5 4 
DBO) E A E 12 7 12 7 
VAMO wccvcseccacceseseconszecsrecccenstexenc® 14 6 16 4 
190) rancia tenir 17 3 17 3 
mid Olrccreccscsevecupecesscscse pavecesausetess 5 2 5 2 
OSA. 4 1 2 3 
CASOS narcosis 78 24 72 30 
Mean ase ctseseccosseyssscterccesscenetnes 1.367 1.373 1.364 1.367 
SD O too 505 A87 476 55 


The students were ranked on each test. The sum of all five 
ranks will hereinafter be called Rank on Tests. The average 
honor points during the entire Liberal Arts training were ascer- 
tained for each student. Each one who was assigned to the small 
section was carefully paired with another to be left in the large 
class. 

In the assignment to sections, administrative considerations 
forced certain shifts; consequently some of the pairings were dis- 
rupted. This was especially true of the small class in Contracts 
and accounts for the small number of matched students figuring 
in the comparisons. As will be seen in Tables CXLVIII through 
CLII, the groups as finally organized were quite homogeneous as 
to intelligence, S.L.A. honor points, and average fall-quarter Law 
grades. One instructor was partial to large groups, the other to 
small. An effort was made to keep instructional methods uniform 
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in large and small sections, but the instructors reported a stronger 
tendency toward discussion in the smaller groups. 


TABLE CLII 
DISTRIBUTION or Averace FALL-QUARTER Law GRADES IN THE LARGE SECTION 
AND THE SMALL SECTION IN CRIMINAL LAW AND IN 
Contracts, WINTER QUARTER, 1924 


oa FREQUENCIES 
E Criminal Law Contracts 

Large sec. Small sec. Large sec. Small sec. 
PAN A RE 1 1 1 1 
AU Dt O E 1 1 2 0 
O OE 5 2 5 2 
LOLI ecserisssenvstecssine TE 6 1 6 1 
Osa Ui A E 8 4 9 3 
SUD Oi CTO 17 3 12 8 
DEST. isescascssececorsesseasiatscsccavercese 11 4 8 7 
FP A OS 10 3 8 5 
A O 6 2 8 0 
A A T 3 2 4 1 
VA AA 2 1 2 1 
MOL Receccscsvatesssvonssscssvaecceessessves 1 0 if 
ULB ccainsvexs sacssssssveascevsesssesesesesss 1 1 
WASES A 72 24 66 30 
MC tevcesceroctessesssecesseetseeesnesvste 3.11 3.15 3.13 3.12 
SO) E A 58 64 61 42 


TABLE CLIII 
DISTRIBUTION Or FINAL Marks IN LARGE AND SMALL SECTIONS OF CRIMINAL 
Law AND CONTRACTS, WINTER QUARTER, 1924 


FREQUENCIES 

FINAL Marks Criminal Law Contracts 

Large sec. Smallsec. Large sec. Small sec. 
DT SAA 8 2 5 
VO 15 8 4 
O S 22 6 26 15 
VI A ORO 19 6 16 5 
O O 4 1 10 6 
MU a A POCA 2 2 1 
Cases arreirar a cono esene reene 70 24 66 30 
WL a O A O 3.03 3.13 3.32 3.43 
SD) T A E 1.195 1.278 1.14 .953 


A taken as 1, B as 2, Cas 3, D as 4, E as 5, and F as 6. 
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TABLE CLIV 
PERCENTAGE DISTRIBUTION OF ALL SPRING-QUARTER Marks RECEIVED BY 
FresHmMan Law Srupents, WHo'Hap BEEN IN THE 
LARGE AND THE SMALL SECTIONS IN THE WINTER- 
QUARTER COURSE_IN CONTRACIS 


Per Cent DISTRIBUTION AMONG STUDENTS 


Marxs Who Hap BEEN IN THE 
Large Section Small Section 
A A TROD 5 5 
DA E ROS 18 18 
(o OOO 34 42 
DS Bee coe ones 24 24 
a TES 15 8 
NO Rc 4 2 
TABLE CLV 


Comparison or Toran Fresoman Law MARKS IN THE FALL QUARTER AND 
WINTER QUARTER, 1924-25 


DISTRIBUTION OF MARKS 


Marks Fall Quarter Winter Quarter 
No. Per cent No. Per cent 
Y= PEO PERO re eer OI 44, 8 45 8 
OS OE, 87 15 84 14 
CEA A A SS 196 34 200 34 
O to A 148 26 142 24 
VETO TA 13 81 14 
a A I A 23 4 33 6 
ENG Gal Meese ad rence eee tes 572 100.0 585 100.0 
TABLE CLVI 


Summary or ResuLrs or CLass-SizeE EXPERIMENTS IN FresHMAN Law 
COURSES, CRIMINAL Law AND CONTRACTS, 
WINTER QUARTER, 1924-25 


SIZE OF DIFFER- EXPERI- APPROXI- 

EXPERI- CLASSES No. oF ENCE IN MENTAL MATE RESULTS 
MENT PAIRS MEANS COEFFI- CHANCE IN FAVOR 

NUMBER L. S. oF F.C. CIENT VALUE OF 
28a 79 24 22 04 .0393 Even Small 
28b ti) 24 20 .05 .0469 Even Small 
28c 79 24 20 05 044.7 Even Large 
29a 73 30 14 .36 .1263 3.9 to 1 Large 
29b 73 30 14 31 -4820 6.5 tol Large 
290 73 30 14 «15 .1516 1.6 to 1 Small 
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TABLE CLVII 
Summary or Experiment No. 28a 


— 


. Subject, Criminal Law 


2. Instructor, Mr. Justin R. Miller, Professor of Law 
3. Sections No. Size Quarter 
a. Large 1 79 Winter, 1924 
b. Small 2 24 Winter, 1924 
4, Central tendency and variability of entire groups 
(a) (b) (c) 
PF 1 P.F. 2 F.C. 
Av. Rank Av. S.L.A. Final 
in Tests Honor Points Mark 
M. S.D. M. SiD; M. S.D. 
Large 01.7 23.0 1.37 51 
Small 53.3 20.0 1.37 49 


5. Number of pairs, 22 


6. Central tendency and variability of the paired groups 


(d) (e) (£) 
PE al PRT EC 
Av. Rank Ave STAS Final 
in Tests Honor Points Mark 
M. S.D. M. SHIDI, M. SD: 
Large 64.3 26.6 1.25 74 3.04 ihe (a 
Small 63.2 26.2 1.27 10 3.00 1.31 


7. Difference of the means in final criteria, .04 
8. Difference is in favor of small group 
9. Experimental coefficient, .0393 


10. Approximate chance value is even 


Scale for Final Marks: A-1, B-2, C-3, D-4, E-5, F-6. 
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TABLE CLVIII 
Summary or EXPERIMENT No. 28b 
1. Subject, Criminal Law 
2. Instructor, Mr. Miller 
3. Sections No. Size Quarter 
a. Large 1 79 Winter, 1924 
b. Small 2 24 Winter, 1924 
4. Central tendency and variability of entire groups 
(a) (b) (c) 
P.F. 1 Pere F.C. 
Total Av. Fall Final 
Rank in Quarter Grade 
Tests Grades 
M. S.D. M. S.D. M. S.D. 
Large 2583 114.9 3.11 .58 
Small 266.7 99.9 3.15 .64 


. Number of pairs, 20 


. Central tendency and variability of the paired groups 
(a) (e) (£) 

Pool P.F. 2 F.C. 

Total Av. Fall Final 

Rank in Quarter Grade 

Tests Grades 

M. S.D. M. S.D. M. S.D. 
Large 289.8 105.8 3.50 el 3.05 1.38 
Small 290.0 106.7 8.49 .67 3.00 1.02 


. Difference of the means in final criteria, .05 
. Difference is in favor of small group 

. Experimental coefficient, .0469 

10. 


Approximate chance value is even 
Scale for Final Marks: A-1, B-2, C-3, D-4, E-5, F-6. 
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TABLE CLIX 


Summary or Exveriment No. 28c 


1. Subject, Criminal Law 
2. Instructor, Mr. Miller 
8. Sections No. Size Quarter 
a. Large 1 79 Winter, 1924 
b. Small 2 24 Winter, 1924 
4. Central tendency and variability of entire groups 
(a) (b) (c) 
PF. PRA F.C. 
Av. S.L.A. Fall Quarter Final 
H.P. Law Grade Grade 
M. S.D. M. S.D. M. S.D. 
Large 1.37 51 3.11 58 
Small 1.87 49 3.15 .64 
5. Number of pairs, 20 


10. 


. Central tendency and variability of the paired groups 


(d) (e) G) 
P18, Tl IDS & F.C. 
Av. S.L.A. Fall Quarter Final 
H.P. Law Grade Grade 
M. S.D. M. S.D. M. S.D. 
Large 1.29 .40 3.63 73 3.25 1.19 
Small 1.31 48 3.61 73 3.30 1.35 


. Difference of the means in final criteria, .05 
. Difference is in favor of large group 


. Experimental coefficient, .0447 


Approximate chance value is even 
Scale for Final Marks: A-1, B-2, C-3, D-4, E-5, F-6. 
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TABLE CLX 
Summary or EXPERIMENT No, 29a 
1. Subject, Contracts a 
2. Instructor, Mr. Thomas Lavery, Professor of Law 
3. Sections No. Size Quarter 
a. Large 1 73 Winter, 1925 
b. Small 2 30 Winter, 1925 
4. Central tendency and variability of entire groups 
(a) (b) (c) 
PEI PE 2 F.C. 
Total Rank Av. Final 
in Intell. SL A: Grade 
Tests Honor Points 
M. S.D. M. S.D. M. S.D. 
Large 264.0 113.2 1.36 1.48 
Small 251.3 107.2 1.37 55 
5. Number of pairs, 14 
6. Central tendency and variability of the paired groups 
(d) (e) (f) 
PEI PET? F.C. 
Total Rank Av. Final 
in Intell. S.L.A. Grade 
Tests Honor Points 
M. S.D. M. S.D. M. S.D; 
Large 232.53 118.88 1.56 .59 2.79 .94 
Small 232.17 117.94 1.53 .58 3.14 TA 
7. Difference of the means in final criteria, .355 
8. Difference is in favor of large group 
9. Experimental coefficient, .3994 
10. Approximate chance value is 3.9 to 1 


Scale for Final Marks: A-1, B-2, C-3, D-4, E-5, F-6. 
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TABLE CLXI 


Summary or ExPERIMENT No. 29b 


10. 


. Subject, Contracts 


. Instructor, Mr. Lavery 


. Sections No. Size Quarter 
a. Large 1 73 Winter, 1925 
b. Small 2 30 Winter, 1925 
. Central tendency and variability of entire groups 
(a) (b) (e) 
1210 1 BARRO RE 
Rank in Av. Fall Final 
Tests Quarter Grades Grade 
M. S.D. M. S.D. M. SD: 
Large 264.0 113.3 3.13 .61 
. Small 251.8 107.2 3.12 .42 


. Number of pairs, 14 


. Central tendency and variability of the paired groups 


(d) (e) (£) 
PORSI REE 2 KC: 
Rank in Av. Fall Final 
Tests Quarter Grades Grade 
M. S.D. M. SD: M. SiD, 
Large 210.6 96.3 3.12 38 2.77 57 
Small 210.7 98.3 3.13 Ad 3.08 61 


. Difference of the means in final criteria, .31 


. Difference is in favor of large group 


Experimental coefficient, .4820 


Approximate chance value is 6.5 to 1 


Scale for Final Marks: A-1, B-2, C-3, D-4, E-5, F-6. 
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TABLE CLXII 


Summary Or EXPERIMENT No. 29c 


1. Subject, Contracts 


2. Instructor, Mr. Lavery 


3. Sections No. Size Quarter 
a. Large 1 73 Winter, 1925 
b. Small 2 30 Winter, 1925 
4. Central tendency and variability of entire groups 
(a) (b) (c) 
P.F. 1 P.E 2 F.C. 
Av. S.L.A, Av. Fall Final 
Honor Points Qtr. Law Grades Grade 
M. S.D. M. S.D. M. S.D. 
Large 1.36 48 3.13 61 
Small 1.37 .55 3.12 .42 


5. Number of pairs, 14 


6. Central tendency and variability of the paired groups 


(d) (e) (£) 
PETI PRE? F.C. 
Av. S.L.A. Av. Fall Final 
Honor Points Qtr. Law Grades Grade 
M. S.D. M. S.D. M. S.D. 
Large 1.47 40 2.93 52 3.29 1.16 
Small 1.47 44 2.94 51 3.14 -65 


7. Difference of the means in final criteria, .15 
8. Difference is in favor of small group 
9. Experimental coefficient, .1516 


10. Approximate chance value is 1.6 to 1 


Scale for Final Marks: A-1, B-2, C-3, D-4, E-5, F-6. 
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The final criteria were the term marks in the course as assigned 
by the instructor. These marks were based upon a rather extended 
written report and a comprehensive essay-type final examination. 
Both were of the case type and were carefully evaluated by the 
instructor. The care with which Law grades are assigned may be 
demonstrated by the consistency exhibited in Tables CLIV and 
CLV. The “r” (coefficient of correlation) between the average 
fall-quarter and the average winter-quarter Law grades for 98 
students was found to be .59 + .04. 


TABLE CLXIII 


Pamen Grovurs IN EXPERIMENT No. 28a, Usine Toran RANK IN PRELIMI- 
wary Tests AND AVERAGE S.L.A. Honor POINTS AS THE 
Basis or PARING 


(Mr. Miller cooperating) 


LARGE SECTION (79) SMALL SECTION (24) 


PAIR Av. Av. Av. Av. 
No. Stu- Rank S.L.A. Fall Final Stu- Rank S.L.A. Fall Final 


dent in Honor Qtr. Mark dent in Honor Qtr. Mark 
No. Tests Points Mark No. Tests Points Mark 

1 4 99.0 .67 3.5 B 101 95.5 .51 4.2 B 
2 3 95.5 .67 5.2 E 92 88.0 .67 4.0 (6) 
3 42 94.0 1.30 3.3 D 71 97.0 1.32 4.5 D 
4 31 93.0 1.04 3.2 D 81 90.0 1.02 3.6 B 
5 28 86.0 1.61 3.3 D 82 83.5 1.58 3.2 B 
6 73 85.0 90 4.2 B 86 87.0 87 3.8 E 
7 6 83.5 1.43 3.8 C 62 75.0 1.39 2.0 C 
8 72 80.0 1.13 8.7 Cc 87 80.0 1.26 3.8 C 
9 29 70.0 1.00 8.2 B 90 68.0 1.01 3.3 C 
10 32 67.0 .82 3.0 C 56 78.0 .79 4.3 F 
11 93 66.0 .93 2.4 B 75 71.0 -96 2.8 F 
12 61 65.0 1.33 2.8 C 77 62.0 1.43 3.6 B 
13 100 59.0 .98 8.3 D 85 58.0 .98 4.0 D 
14 25 56.0 1.06 4.0 E 78 54.5 IL 3.3 B 
15 64 52.0 1.00 4.0 Cc 23 54.5 1.02 2.2 6 
16 50 49.0 1.21 2.8 D 95 48.0 iba ley 3.7 D 
17 102 45.0 2.03 2.5 A 94 42.0 2.24 2.2 A 
18 18 38.0 1.20 3.8 D 33 35.0 1.24 4.2 D 
19 48 39.0 TRET 2.8 C 83 84.0 1.10 3.0 A 
20 24 86.0 1.76 2.8 A 74 82. 1.84 4.0 B 
21 5 5.0 2.75 tard B 66 6. 2.91 2.0 B 
22 12 1.0 15S) 8.5 a 70 2. 1.60 3.8 D 

Mean 64.3 1.25 3.29 3.04 63.2 1.27 3.45 3.00 
S.D. 26.6 14 AT vita 26.2 ao, 52 1.31 


Difference of means, .04. Experimental coefficient, .0393. 
Difference is in favor of small section. 
Approximate chance value is even. 
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The following three pairing criteria were available: (a) com- 
bined rank in five preliminary tests; (b) average honor points 
earned in academic career; and (c) average fall-quarter Law 
grades. The first two were accepted as the chief criteria and the 
findings are presented as Experiménts 28a and 29a. But, to per- 
mit due consideration of all factors, the students in each course 
were also independently matched, first on (a) and (c), neglecting 
honor points, and then on (b) and (c) with no attention to rank 
on the tests. These represent Experiments 28b, 29b, 28c, and 29c, 
respectively. The summarized results for each course on each of 
the three systems of matching are given in Table CLVI. Although 
the number of pairs in each case was the same, neither the per- 
sonnel of the matched groups nor the identity of the pairs was 
constant. 


TABLE CLXIV 


Paren Groups 1N EXPERIMENT No. 29a, Ustne Tora RANK IN INTELLI- 
GENCE TESTS AND THE Averace S.L.A. Honor Pornts, WINTER 
QUARTER, 1925, as THE Basis or PAIRING 


(Mr. Lavery cooperating) 


LARGE SECTION (73) SMALL SECTION (30) 


Av. z Av. 
Parr Stu- Total S.L.A. Fall Winter Stu- Total S.L.A. Fall Winter 
No. dent Rankin Honor Qtr. Con- dent Rankin Honor Qtr. Con- 


No. Intell. Points Law tracts No. Intell. Points Law tracts 

Tests Grade Grade Tests Grade Grade 
1 66 76.5 2.91 2.0 A 57 72.0 2.75 1.66 B 
2 oo. 165.6 2.61 1.5 A 35 167.5 2.62 2.17 C 
8 54 114.0 1.99 3.6 B 98 107.5 1.95 3.33 E 
4 49 195.5 1.81 2.4 C 45 187.5 1.88 3.33 D 
5 82 364.0 1.58 2.8 (6 28 365.0 1.61 3.33 € 
6 12 15.5 1:95 8.2 C 70 19.5 1.60 8.25 D 
if 2 268.0 1.49 3.33 E 8 273.5 1.52 3.0 D 
8 34 479.5 1.29 4.0 D 62 347.5 1.39 2.0 (È 
9 87 356.0 1.26 8.25 B 18 216.5 1.20 8.25 D 
10 33 211.5 1.24 4.17 (e 39 475.5 1.12 3.66 D 
11 16 168.0 1.07 3.0 D 19 179.5 1.08 3.0 B 
12 23 269.5 1.02 2,17 a 64 264.5 1.00 3.8 Cc 
13 100 277.5 .98 3.3 D 51 278.0 .92 3.0 B 
14 93 294.5 .93 2.4 C 32 296.5 .82 3.0 E 

Mean 232.53 1.556 2.937 2.785 232.17 1.533 2.984 3.14 

S.D. 118.88 .59 74 .94 117.94 .58 .60 «74 


Difference in means, .355. Experimental coefficient, .3994. 
Difference is in favor of large section. 
Approximate chance value is 1.6 to 1. 
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The detailed results of the Criminal Law experiment are given 
in Tables CLVII, CLVIII, and CLIX. Apparently it makes little 
difference which matching basis is used. The difference between 
the means of the F.C. in two cases is slightly in favor of the small 
section, but on the other matching basis the advantage, equally 
slight, shifts to the large. In no case is the difference a signifi- 
cant one. 

The results of the experiment in Contracts are likewise shown 
in Tables CLX, CLXI, and CLXII. Here we find the same con- 
ditions, only reversed. The slight advantage in two cases rests 
with the larger section, but on the third basis it transfers to the 
smaller group. No great significance attaches to either result. 

The conclusion of this series of experiments must be that class 
size is a negligible factor, so far as direct student achievement in 
these courses is concerned. 

The records of the paired students on the first basis are dis- 
played in Table CLXIII for the Criminal Law group and in Table 
CLXIV for the classes in Contracts. The paired groups on the 
other two bases (Experiments Nos. 28b, 28c, 29b, and 29c) are on 
file in the University of Minnesota library. 


Cuass-Size EXPERIMENTS IN Puysics 


The third group of carefully controlled experiments with 
matched pairs of students was launched in the Department of 
Physics in the fall of 1926, and was carried through under the 
immediate direction of Professor Henry A. Erikson, chairman of 
the department. 

Some ten years ago the department abandoned, in the general 
course in Physics, the old-type recitation plan of instruction and 
adopted what may be called the text-lecture-demonstration method. 
This move was made because increasing enrollment and inadequate 
teaching force had caused the sections to be increased from the 
twenty students considered desirable, to thirty, forty, and even 
fifty. By the new plan a three-credit demonstration-lecture course, 
offered to groups of 100-150 and supplemented by a parallel but 
separate one-credit laboratory course, constituted the General 
Physics course. 
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Although the instructors in the Physics Department had the 
general feeling that the new method was securing results equally 
as good as under the old time-consuming, staff-usurping plan, they 
had no quantitative evidence; consequently it was determined to 
ascertain the truth by carrying on a series of carefully controlled 
class-size experiments designed to extend over a period of six suc- 
cessive quarters. 

The experimental groups were drawn from the large reservoir 
of students electing the three-credit introductory course in Ele- 
ments of Mechanics and Sound. The section chosen for study was 
a second-hour group of 150 students, chiefly sophomore engineers 
and chemists. The average mark points of all grades received 
during their freshman year were ascertained. At the first meeting 
of the class a carefully devised combined aptitude and general 
information test in Physics, consisting of 25 problems, 5 principles, 
15 deductions, and 100 true-false statements, was administered. 
This test was designed and applied by Dr. J. W. Buchta of the 
Department of Physics. 

Two groups of students, closely matched in general physics 
ability as measured by the tests and in marks points, were selected. 
Besides these two main criteria, the groups were also quite closely 
paired on such other bases as college, class, age, previous (high 
school) experience with physics, and quality of secondary school 
training (urban or rural high school). The bases of selection are 
shown in Table CLXV. 


TABLE CLXVI 


COMPARATIVE Scores IN Puysics, FALL Quarter, 1926-27 


Av. score of all fall-quarter, 1926-27, Physics ClaSseS........ccessecerseeseses 70.5 
Av. score of first-hour control class (75 students). 72.4 
Av. score of sixth-hour control class (41 students) ......ccccccscceeeeeeseseesees 73.7 
Av. score of eighth-hour control class (70 students).......csseeereeeesens 66.6 


Av. score of all (150) students, paired and unpaired, in large second- 
hour experimental Section .cccmooororcnsoresaononcononconorcacaninsornnnancnnonncaroonornanan eres 70.5 

Ay. score of paired students only in large second-hour experimental 
EDO rn O A E 75.7 

Av. score of small third-hour experimental section......essessesersesssrerresesesees 69.4 
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TABLE CLXVII 


Summary OF EXPERIMENT No. 48 


1. Subject, Elements of Mechanics 


2. Instructor, Mr. Henry A. Erikson, Professor of Physics 


3. Sections No. Size Quarter 
a. Large 2 150 Fall, 1926 
b. Small 3 12 Fall, 1926 
4. Central tendency and variability of entire groups 
(a) (b) (e) 
PIN A RER AE 
Initial Mark Final 
Test Points Mark 
M. S.D. M. S.D. M. S.D. 
Large 211.2 40.3 3.14 74 72.4 13.8 
Small 219.2 27.2 3.13 .61 68.4 11.8 


5. Number of pairs, 12 


6. Central tendency and variability of the paired groups 


(a) (e) (£) 
PEI PIET? FC: 
Initial Mark Final 
Test Points Mark 
M. S.D. M. S.D. M. S.D. 
Large 219.2 27.2 8.13 61 75.8 7.3 
Small 218.8 25.3 3.13 .61 69.6 11.8 


7. Difference of the means in final criteria, 6.22 
8. Difference is in favor of large group 
9. Experimental coefficient, .5587 


10. Approximate chance value is 11 to 1 
Scale for Mark Points: A-1, B-2, C-3, D-4, E-5, F-6. 
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TABLE CLXVIII 


ExPERIMENT No. 49 
Paired Groups in Physics 1w, Sections 8 and 7, 1926-27 


(Mr. Buchta cooperating) 


LARGE SECTION, 8 (148) SMALL SECTION, 7 (12) 
Parr Stu- Initial Average Final Stu- Initial Average Final 
No. dent Test Mark Obj. dent Test Mark Obj. 
No. Score Points Score No. Score Points Score 
1 5 262 2.25 74 1 263 2.00 84 
2 12 243 1.16 90 2 243 1.05 80 
3 30 199 2.82 62 4 202 2.46 59 
4 33 191 3.36 15 6 189 3.30 65 
5 38 184 3.75 66 7 186 3.76 66 
6 43 171 4.13 70 8 172 4.02 59 
7 50 152 4.19 53 9 162 4.46 61 
8 42 173 3.23 64 10 160 3.33 56 
9 58 128 3.72 51 11 128 3.84 61 
Average 189.2 3.18 67.2 189.4 3.14 65.7 
S.D. 39.5 .91 11.24 39.65 1.03 9.24 


Difference of means, 1.5. Experimental coefficient, .1112. 
Difference is in favor of large section. 
Approximate chance value is 1.6 to 1. 


One of the twelve-student groups was left in the large section; 
the other was scheduled as a separate class, meeting at the third 
hour. Both sections were taught by Professor Erikson and the 
same text and assignments were used with both groups. An effort 
was made to keep instruction as uniform as possible, and, except 
for more formality in the large class and more questions and an- 
swers in the small, this aim was realized. Outside of the usual 
examinations, no coercive methods were applied to either group. 

The final criterion accepted was the summary rating for the 
quarter. All students in both sections met weekly for a one-hour 
quiz. They were also marked on special written problems based 
upon each assignment. At the end of the quarter a two-hour objec- 
tive final examination was administered. All tests were carefully 
read by assistants in the department. The final grade for the 
course was obtained by applying a weight of 3 to the quizzes and 
problems and a value of 1 to the final examination. 

The results of the experiment are given in Table CLXVII. 
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TABLE CLXIX 
SUMMARY Or EXPERIMENT No. 49 
1. Subject, Elements of Mechanics 
2. Instructor, Mr. J. William Buchta, Assistant Professor of 
Physics 
3. Sections No. Size Quarter 
a. Large 8 148 Winter, 1927 
b. Small 7 12 Winter, 1927 
4, Central tendency and variability of entire groups 
(a) (b) (e) 
PFE P.E02 F.C. 
Initial Mark Final 
Test Points Mark 
Score 
M. S.D. M. S.D. M. S.D. 
Large 198.8 43.6 3.49 .93 65.8 13.2 
Small 187.5 40.2 3.42 .99 66.1 11.6 
5. Number of pairs, 9 
6. Central tendency and variability of the paired groups. 
(a) (e) (£) 
PP | 72 F.C. 
Initial Mark Final 
Test Points Mark 
Score 
M. S.D. M. S.D. M. S.D 
Large 189.2 39.5 3.18 .91 67.2 11.2 
Small 189.4 39.7 3.14 1.03 65.7 9.2 
7. Difference of the means in final criteria, 1.5 
8. Difference is in favor of large group 
9. Experimental coefficient, .1112 
10. Approximate chance value is 1.6 to 1 


Scale for Mark Points: A-1, B-2, C-3, D-4, E-5, F-6. 
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As will be noted, the central tendencies of the two groups are 
nearly the same in both P.F.1 and P.F.2. The paired students in 
the large group made a final average of 75.7 in contrast to the 
final average of 69.4 for the small section. This is a fairly sig- 
nificant difference. 

The experiment was continued in the winter quarter under the 
direction of Professor J. W. Buchta. Out of a group of 160 stu- 
dents, twelve matched pairs were again selected on the same P.F.’s 
by an identical procedure. They were likewise matched on as 
many of the other criteria as possible. Unfortunately, cancela- 
tions disrupted three pairs, so only nine remained for the end 
results. The matched pairs are analyzed in Table CLXVIII. 

Whereas Professor Erikson, who handled the fall-quarter unit 
of the experiment, preferred large groups, Professor Buchta had 
a slight leaning toward small sections. During the fall project a 
definite effort had been made to keep the teaching procedures uni- 
form for both sections. In the winter quarter, while the assign- 
ments and content of the course were held constant, a deliberate 
attempt was made to adapt the methods of instruction to the size 
of the group. In the large class little opportunity was afforded 
for student participation, but in the small section much use was 
made of discussion and question-and-answers. In contrast to the 
fall-quarter policy, mildly coercive methods, chiefly in the form 
of blackboard work and question-and-answers, were applied to the 
small section. 

The results of the winter-quarter experiment are displayed in 
Table CLXIX. Again they are slightly favorable to the paired 
students in the large group. The experiment is now being con- 
tinued in the spring quarter, following much the same procedure, 
with Professor Erikson again in charge.* 


4 The results, by quarters, for the year 1926-27, are as follows: 
FALL QUARTER WINTER QUARTER SPRING QUARTER WHOLE YEAR 


Large Small Large Small Large Small Large Small 
Section Section Section Section Section Section Section Section 
(150 stu- (12 stu- (145 stu- (8stu- (115 stu- (11 stu- (Aver- (Aver- 
dents) dents) dents) dents) dents dents) age) age) 
Av. achievement score 
y 15.1% 69.4% 67.5% 66.2% 15.0% 78.1% 12.7% 71.4% 


Ay. per-student cost of instruction 
i ai $4.34 $36.29 $2.83 $24.49 $5.19 $39.45 $4.12 $33.41 
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The detailed distribution sheets for each criterion are on file 
in the library of the University of Minnesota. 


CLass-Size EXPERIMENTS IN THE COLLEGE oF EDUCATION 


Eighteen separate class-size experiments have to date been 
completed in the College of Education. They have involved six 
separate courses and entailed the cooperation of seven different 
instructors. An idea of the extent of this group of experiments 
can be gained from the general summary shown in Table CLXX. 
Making no allowance for duplicates, 2,086 students in large classes 
and 887 students in small sections are involved. Six hundred and 
seventy-three student pairs are compared. 

Some of the experiments were more carefully controlled than 
others, the ones least controlled being Numbers 32, 34, 36, 38, 39, 
41, 43, 44, 46, and 47. In these, either the quarter or the instructor 
was not always held constant; so any marked difference in results 
may be at least partially due to some factor other than mere size 
of class. In general, however, they agree with the more carefully 
controlled units. 

Thirteen of the experiments resulted in favor of the large 
classes, while six were favorable to the small. Three of the five 
differences that may be called significant accrued to large classes, 
two to small. 

Attention is called to the sizes of the so-called “small” classes. 
Compared to the average enrollment normally accommodated in 
these courses, these sizes represent relatively small groups; where- 
as, compared to the average of all University of Minnesota courses, 
these classes represent medium-sized or even large groups. Looked 
at, then, from an all-university point of view, these experiments 
resolve themselves into a test of medium-versus-large or large- 
versus-larger classes. This probably accounts for the inconsistency 
of results, although no distinct trend can be traced and the larger 
groups in general are still found to be superior. It was hoped 
that some light might be shed upon the question of optimum size; 
but no unequivocal evidence can be detected which would indicate 
that the optimum size has yet been determined. 
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TABLE CLXXI 
Summary oF EXPERIMENT No. 30a 
1 


. Sections No. 


a. Large 1 
b. Small 2 


(a) 
Pele 


Miller A 


M. S.D. 
13.49 
18.25 


Large 93.6 
Small 92.0 


. Number of pairs, 18 


(d) 
PEI 


Miller A 


M. S.D. 


Large 94.2 17.6 
Small 93.1 23.1 


Size 
113 
20 


(b) 
PAEZ 
Mark 
Points 


M. S.D. 
3.32 -68 
3.36 .58 


(e) 
BARRO 
Mark 


Points 


M. SD: 
3.26 AT 
3.28 49 


. Difference of the means in final criteria, 3.8 
. Difference is in favor of large group 
. Experimental coefficient, .3047 


. Approximate chance value is 3.9 to 1 


. Subject, Techniques of High School Instruction 
. Instructor, Mr. Earl Hudelson, Professor of Education 


Quarter 
Winter, 1925 
Winter, 1925 


. Central tendency and variability of entire groups 


(c) 
F.C. 
Final 
Objective 


M. S.D. 
129.0 13.72 
127.0 12.7 


. Central tendency and variability of the paired groups 


(£) 
F.C. 
Final 
Objective 


M. S.D. 
129.1 12.2 
125.3 14.6 


Scale for Mark Points: A-5, B-4, C-3, D-2, E-1, F-0. 
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TABLE CLXXII 


SUMMARY OF EXPERIMENT No. 31 


10. 


. Subject, Techniques of High School Instruction 
. Instructor, Mr. Hudelson 
. Sections No. Size Quarter 
a. Large 1 100 Spring, 1925 
b. Small 2 26 Spring, 1925 
. Central tendency and variability of entire groups 
(a) (b) (c) 
PE 1 P.F. 2 F.C. 
Mark Final 
Miller A Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 96.2 10.87 8.27 .64 134.4 14.7 
Small 91.7 12.72 3.14 .85 129.6 16.3 


. Number of pairs, 21 


. Central tendency and variability of the paired groups 


(d) (e) (£) 
PEETI P.F. 2 F.C. 
Mark Final 
Miller A Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 95.2 9.07 3.25 .83 134.1 13.3 
Small 94.8 9.83 3,26 .80 130.2 11.5 


Difference of the means in final criteria, 3.9 


. Difference is in favor of large group 


Experimental coefficient, .3658 


Approximate chance value is 3.9 to 1 


Seale for Mark Points: A-5, B-4, C-3, D-2, E-1, F-0. 
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TABLE CLXXIII 


Summary or EXPERIMENT No. 33 


1. Subject, Techniques of High School Instruction 


2. Instructor, Mr. Hudelson 


3. Sections No. Size Quarter 
a. Large 1 57 Fall, 1926 
b. Small 2 18 Fall, 1926 
4. Central tendency and variability of entire groups 
(a) (b) (e) 
PESI PRI? KEG 
Mark Final 
Miller B Points Objective 
M. S.D. M. S.D. M. Sale 
Large 93.2 12.1 2.73 .67 123.7 14.4 
Small 92.8 16.3 2.72 .81 123.3 17.4 


5. Number of pairs, 16 


6. Central tendency and variability of the paired groups 


(a) (e) (f) 
PRSI P.F. 2 F.C: 
Mark Final 
Miller B Points Objective 
M. S.D. M. SD: M. SiD 
Large 95.1 10.1 2.53 .68 132.2 13.0 
Small 95.3 9.8 2.50 .68 126.7 12.5 


7. Difference of the means in final criteria, 5.5 
8. Difference is in favor of large group 
9. Experimental coefficient, .4385 


10. Approximate chance value is 6.5 to 1 


Scale for Mark Points: A-1, B-2, C-3, D-4, E-5, F-6. 


TABLE CLXXIV 

EXPERIMENT No. 30b 
Comparison of the Per Cent of Gain in the Same Objective Examination 
Given on Both an Initial and a Final Test to Groups Paired on the Basis 
of Average Percentile Rank on Two Intelligence Tests and Also Average 
Honor Points, Selected from the Large and Small Sections in Techniques 
of High School Instruction, Winter Quarter, 1925 

(Mr. Hudelson cooperating) 


SCORE SCORE 
Sru- P.R. IN AVERAGE IN INITIAL IN FINAL GAIN IN PER CENT 
DENT INTELLI- Honor OBJECTIVE OBJECTIVE PoINTs oF GAIN 
No. GENCE PoINnTs EXAMINATION EXAMINATION 
Large Group 
42 63.6 2.25 122 141 19 15.5 
52 87.3 2.18 116 153 37 31.9 
103 70.6 1.73 108 134 26 24.1 
38 61.6 1.68 92 165 73 79.3 
96 31.3 1.67 94 128 34 36.2 
4 53.3 1.62 109 140 31 28.4 
57 56.6 1.35 99 123 24 24.2 
74 46.3 1.31 118 157 39 33.0 
72 34.0 1.31 90 118 28 31.1 
35 84.3 1.00 115 147 32 27.8 
54 49.6 1.00 92 129 37 40.2 
75 40.3 16 124 141 17 13.7 
29 57.6 15 107 130 23 21.5 
90 58.6 15 92 113 21 22.8 
50 19.3 .80 108 138 30 27.8 
65 46.3 .67 110 124 14 12.7 
Averages 53.78 1.30 106 136.3 30.3 29.3 
S.D. 17.6 AT 13.9 12.2 11.8 15.9 
Small Group 
1 58.0 2.33 131 154 23 17.6 
2 95.6 2.19 92 148 56 60.9 
3 81.6 1.73 113 131 18 15.9 
4 89.0 1.64 107 146 39 36.4 
5 24.0 1.63 99 127 28 28.3 
6 53.6 1.62 102 135 33 32.4 
7 42.6 1.38 113 135 22 19.5 
8 46.3 1.83 97 131 34 35.0 
9 38.0 1.29 114 134 20 17.5 
10 86.0 1.00 95 114 19 20.0 
TI 46.3 1.00 111 142 31 27.9 
12 52.3 81 121 138 17 14.0 
13 41.0 .81 112 123 if 9.8 
14 62.6 16 100 119 19 19.0 
15 14.3 13 69 112 43 62.3 
16 44.3 .62 106 119 13 12.3 
Averages 547 180 1051 1817 266 268 
S.D. 23.1 49 MZ 14.6 13.2 14.8 


== í(/í</< 0 _——_—_— _—— ___———JJ———K—K— 
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TABLE CLXXV 


Summary or ExPERrRIMENT No. 30b 


1. Subject, Techniques of High School Instruction 


2. Instructor, Mr. Hudelson 


3. Sections No. Size Quarter 
a. Large 1 113 Winter, 1925 
b. Small 2 20 Winter, 1925 
4. Central tendency and variability of entire groups 
(a) (b) (c) 
P.F. 1 P E2 EC: 
Mark Final 
P.R. Points Score 
M. S.D. M. S.D. M. S.D. 
Large 48.8 25.8 1.30 .62 138.0 14.6 
Small 51.5 24.4 1.40 .60 134.0 12.3 


5. Number of pairs, 16 


6. Central tendency and variability of the paired groups 


(a) (e) (£) 
12,40 1 PET2 FC 
Mark Final 
BARA Points Score 
M. S.D. M. S.D. M. S.D. 
Large 53.8 17.6 1.30 AT 136.3 12.2 
Small 54.7 23.1 1.30 49 131.7 14.6 


7. Difference of the means in final criteria, 4.55, 2.5 
8. Difference is in favor of large group 
9. Experimental coefficient, .3441, .1656 


10. Approximate chance value is 3.9 to 1, 1.6 to 1 
Scale for Mark Points: A-3, B-2, C-1, D-0, F-minus 1. 
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TABLE CLXXVI 


SuMMARY Or EXPERIMENT No. 32 


10. 


. Subject, Techniques of High School Instruction 
. Instructor, Mr. Hudelson 
. Sections No. Size Quarter 
a. Large 1 108 Winter, 1927 
b. Small 2 18 Fall, 1926 
. Central tendency and variability of entire groups 
(a) (b) (c) 
RETI PR. 2 F.C. 
Mark Final 
Miller B Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 90.6 12.6 2.68 st! 121.4 14.6 
Small 92.8 16.3 2.72 81 123.3 17.4 
. Number of pairs, 17 


. Central tendency and variability of the paired groups 


(a) (e) (£) 
pan P.F. 2 ¡MOR 
Mark Final 
Miller B Points Objective 
M. SD, M. S.D. M. S.D. 
Large 94.8 10.1 2.64 .75 128.8 12.4 
Small 95.2 10.1 2.64 .75 124.5 13.4 


. Difference of the means in final criteria, 4.3 
. Difference is in favor of large group 


. Experimental coefficient, .3492 


Approximate chance value is 3.9 to 1 


Scale for Mark Points: A-1, B-2, C-3, D-4, E-5, F-6. 


10. 
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TABLE CLXXVII 


Summary OF EXPERIMENT No. 34 


. Subject, Educational Psychology 


. Instructor, Mr. Wilford S. Miller, Professor of Educational 
Psychology 
. Sections No. Size Quarter 
a. Large 1 109 Fall, 1922 
b. Small 2 64 Winter, 1923 
. Central tendency and variability of entire groups 
(a) (b) (c) 
PFE 1 PF. 2 F.C. 
Mark Final 
Miller A Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 95.8 14.1 3.34 .70 111.0 22.5 
Small 89.1 17.0 3.07 -70 115.0 23.7 
. Number of pairs, 49 
. Central tendency and variability of the paired groups 
(d) (e) (f) 
PETI P.E02 F.C. 
Mark Final 
Miller A Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 94.5 10.8 3.27 .63 109.7 22.3 
Small 94.2 11.9 3.27 .63 119.9 21.4 
. Difference of the means in final criteria, 10.2 
. Difference is in favor of small group 
. Experimental coefficient, .83 
Approximate chance value is 75 to 1 


Scale for Mark Points: A-5, B-4, C-3, D-2, E-1, F-0. 
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TABLE CLXXVIII 


Summary or EXPERIMENT No. 35 


— 


10. 


Subject, Educational Psychology 
. Instructor, Mr. Miller 
. Sections No. Size Quarter 
a. Large 1 109 Fall, 1922 
b. Small 3 46 Fall, 1922 
. Central tendency and variability of entire groups 
(a) (b) (c) 
PFE 1 PE 2 F.C. 
Mark Final 
Miller A Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 95.9 14.1 3.30 .70 111.0 22.5 
Small 98.3 9.8 3.50 .59 114.1 22.5 
. Number of pairs, 30 
. Central tendency and variability of the paired groups 
(d) (e) (f) 
PeF. 1 PARTO F.C. 
Mark Final 
Miller A Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 98.2 10.3 3.61 52 ELS 22.8 
Small Ori 10.0 3.59 53 113.3 21.4 
. Difference of the means in final criteria, .66 
. Difference is in favor of small group 
. Experimental coefficient, .0416 
Approximate chance value is even 


Seale for Mark Points: A-5, B-4, C-3, D-2, E-1, F-0. 
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TABLE CLXXIX 


Summary Or EXPERIMENT No. 36 


_ 


. Subject, Educational Psychology 


2. Instructor, Mr. Miller 


3. Sections No. Size Quarter 
a. Large 1 133 Fall, 1923 
b. Small 2 81 Winter, 1924 
4, Central tendency and variability of entire groups 
(a) (b) (e) 
PESI BET? FC: 
Mark Final 
Miller A Points Objective 
M. SD: M. S.D. M. S.D. 
Large 93.2 TILT 3.80 .60 110.8 25.1 
Small 92.7 13.3 3.22 .51 108.6 22.2 


5. Number of pairs, 65 


6. Central tendency and variability of the paired groups 


| (a) (e) (£) 
PETI PEZ F.C. 
Mark Final 
Miller A Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 94.3 11.2 3.24 54 107.9 23.2 
Small 93.8 11.3 3.24 .53 109.2 22.9 


7. Difference of the means in final criteria, 1.3 
8. Difference is in favor of small group 
9. Experimental coefficient, .1156 


10. Approximate chance value is 1.6 to 1 


Scale for Mark Points: A-5, B-4, C-3, D-2, E-1, F-0. 
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TABLE CLXXX 


Summary Or EXPERIMENT No. 37 


1. Subject, Educational Psychology 


2. Instructor, Mr. Miller 


3. Sections No. Size Quarter 
a. Large 1 133 Fall, 1923 
b. Small 3 49 Fall, 1923 
4. Central tendency and variability of entire groups 
(a) (b) (e) 
PA PET? F.C. 
Mark Final 
Miller A Points Objective 
M. S.D. M. S.D. M. SAD 
Large 93.2 ERA 3.30 .60 110.3 25.1 
Small 93.1 13.3 3.50 O IT 20.9 


5. Number of pairs, 37 


6. Central tendency and variability of the paired groups 


(a) (e) (f) 
PBI Poke 2 F.C. 
Mark Final 
Miller A Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 92.5 14.4 3.40 .60 118.8 1929 
Small 92.5 13.5 3.40 .66 113.7 20.4 


7. Difference of the means in final criteria, 5.13 
8. Difference is in favor of large group 
9. Experimental coefficient, .3936 


10. Approximate chance value is 3.9 to 1 


Scale for Mark Points: A-5, B-4, C-3, D-2, E-1, F-0. 
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de 


2. Instructor, Mr. Miller 
3. Sections No. Size Quarter 
a. Large 1 73 Summer, 1923 a 
b. Small 3 40 Fall, 1922 
4. Central tendency and variability of entire groups 
(a) (b) (c) 
PESA PE 2 F.C. 
Final 
Miller A Miller B Objective 
M. S.D. M. S.D. M. S.D. 
Large 95.4 13.0 97.7 11.6 161.1 24.8 
Small 98.4 15.9 97.0 11.9 168.0 17.9 
5. Number of pairs, 24 
6. Central tendency and variability of the paired groups 
(d) (e) (f) 
PESI P.F. 2 F.C. 
Final 
Miller A Miller B Objective 
M. S.D. M. S.D. M. SD) 
Large 98.3 11.4 99.3 8.7 168.3 22.5 
Small 98.3 10.9 99.5 8.9 170.6 34.7 
7. Difference of the means in final criteria, 2.3 
8. Difference is in favor of small group 
9. Experimental coefficient, .1214 
10. Approximate chance value is 1.6 to 1 
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TABLE CLXXXI 


Summary Or EXPFRIMENT No. 38 


Subject, Mental Testing ~ 


No Mark Points. 
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TABLE CLXXXII 


Summary Or EXPERIMENT No. 39 


10. 


. Subject, Mental Testing 


. Instructor, Mr. Miller 


. Sections No. Size Quarter 
a. Large 1 73 Summer, 1923 
b. Small 2 42 Fall, 1922 
. Central tendency and variability of entire groups 
(a) (b) (e) 
REESI BARES ACA 
Final 
Miller A Miller B Objective 
M. S.D. M. SD: M. S.D. 
Large 95.4 13.0 97.7 11.6 161.2 24.8 
Small 96.5 12.7 96.2 10.9 162.5 26.2 


. Number of pairs, 30 


. Central tendency and variability of the paired groups 


(a) (e) (£) 
PETI PIET? F.C. 
Final 
Miller A Miller B Objective 
M. S.D. M. S.D. M. S.D. 
Large 98.2 11.0 97.5 9.4 161.0 24.7 
Small 98.4 10.3 97.6 9.7 160.8 22.5 


. Difference of the means in final criteria, .2 
. Difference is in favor of large group 


. Experimental coefficient, .0118 


Approximate chance value is even 


No Mark Points. 
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10. 
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TABLE CLXXXIII 


Summary or ExPERIMENT No. 40 


. Subject, Educational Sociology 


. Instructor, Mr. Ross L. Finney, Assistant Professor of Edu- 


cational Sociology 


. Sections No. Size Quarter 
a. Large 1 169 Fall, 1926 
b. Small 2 56 Fall, 1926 
. Central tendency and variability of entire groups 
(a) (b) (c) 
PESI PES? EC 
P.R. in Mark Final 
Miller B Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 52.0 28.1 2.87 72 169.0 13.0 
Small 53.7 29.6 2.60 .63 175.4 13.8 


. Number of pairs, 38 


. Central tendency and variability of the paired groups 


(a) (e) (£) 
PETI PET E.G; 
¡PALO Mark Final 
Miller B Points Objective 
M. S.D. M. SD: M. S.D: 
Large 52.6 29.6 2.61 57 176.6 13.8 
Small 52.7 28.1 2.68 .61 172.8 TEZ 


. Difference of the means in final criteria, 3.8 
. Difference is in favor of large group 


. Experimental coefficient, .4857 


Approximate chance value is 6.5 to 1 


Scale for Mark Points: A-1, B-2, C-8, D-4, E-5, F-6. 
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TABLE CLXXXIV 


Summary or EXPERIMENT No. 41 


10. 


. Subject, History of Education 


. Instructor, Miss Jean H. Alexander, Instructor in Education 


. Sections No. Size Quarter 
a. Large 1 104 Fall, 1925 
b. Small 2 79 Fall, 1925 
. Central tendency and variability of entire groups 
(a) (b) (c) 
PE I PEF. 2 RIC. 
Mark Final 
Miller A Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 93.6 12.6 3.14 .62 111.2 16.8 
Small 93.9 12.0 3.22 76 109.1 20.5 


. Number of pairs, 49 


. Central tendency and variability of the paired groups 


(a) (e) (£) 
POERI PoE? 1G, 
Mark Final 
Miller A Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 96.0 8.0 3.24 .56 114.1 16.5 
Small 96.0 8.2 3.24 .55 109.9 16.4 


. Difference of the means in final criteria, 4.12 
. Difference is in favor of large group 


. Experimental coefficient, .4462 


Approximate chance value is 6.5 to 1 


Seale for Mark Points: A-5, B-4, C-3, D-2, E-1, F-0. 
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TABLE CLXXXV 


Summary OF ExPERIMENT No. 42 


1. Subject, History of Education 


2. Instructor, Miss Alexander 


3. Sections No. Size Quarter 
a. Large 1 123 Spring, 1925 
b. Small 2 75 Winter, 1925 
4. Central tendency and variability of entire groups 
(a) (b) (c) 
BIR, PRS? FEG 
Mark Final 
Miller A Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 94.0 13.0 8.04 .69 107.7 12.0 
Small 95.0 12.1 3.25 .54 113.4 12.0 


5. Number of pairs, 58 


6. Central tendency and variability of the paired groups 


(a) (e) (£) 
PFI PE 2 EC: 
Mark Final 
Miller A Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 95.8 10.3 3.25 54 108.8 12.1 
Small 96.8 Ong 3.25 .53 113.5 12.6 


7. Difference of the means in final criteria, 4.724 
8. Difference is in favor of small group 
9. Experimental coefficient, .7438 


10. Approximate chance value is 38 to 1 


Scale for Mark Points: A-5, B-4, C-3, D-2, E-1, F-0. 
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TABLE CLXXXVI 
Summary or ExPERIMENT No. 43 
——  — e EE 


1. Subject, The High School 


2. Instructor, Mr. Oliver L. Troxel, Assistant in Educational 


Administration 
8. Sections No. Size Quarter 
a. Large 1 77 Spring, 1926 
b. Small 2 49 Winter, 1926 
4, Central tendency and variability of entire groups 
(a) (b) (c) 
PF. 1 PLE 2 F.C. 
Mark Final 
Miller A Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 102.4 15.7 3.29 65 140.6 20.3 
Small 90.9 15.0 3.11 .80 139.9 15.1 


5. Number of pairs, 47 


6. Central tendency and variability of the paired groups 


(a) (e) (£) 
PF 1 P.E: 2 F.C. 
Mark Final 
Miller A Points Objective 
M. S.D. M. S.D. M. SiD; 
Large 94.0 11.5 3.26 .58 148.4 13.8 
Small 93.9 11.8 3.29 .60 141.2 13.7 


7. Difference of the means in final criteria, 7.2 
8. Difference is in favor of large group 
9. Experimental coefficient, .8031 


10. Approximate chance value is 75 to 1 
Scale for Mark Points: A-5, B-4, C-3, D-2, E-1, F-0. 
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TABLE CLXXXVII 


SUMMARY Or EXPERIMENT No. 44 


1. Subject, The High School. 


2. Instructor, Mr. Leonard V. Koos, Professor of Secondary 


Education 
3. Sections No. Size Quarter 
a. Large 1 146 Spring, 1925 
b. Small 2 hae Fall, 1924 
4. Central tendency and variability of entire groups 
(a) (b) (e) 
PRI PET? EC: 
Average Final 
Miller A HB, Objective 
M. S.D. M. S.D. M. SD; 
Large 94.6 12.2 1.34 .58 98.5 15.8 
Small 91.0 15.1 1.38 .62 95.8 16.4 


5. Number of pairs, 59 


6. Central tendency and variability of the paired groups 


(a) (e) (£) 
PEE BIS? F.C. 
Average Final 
Miller A E: Objective 
M. S.D. M. S.D. M. S.D. 
Large 91.1 11.0 1:51 53 101.5 15.2 
Small 92.3 11.3 1.52 53 95.8 16.4 


7. Difference of the means in final criteria, 5.7 
8. Difference is in favor of large group 
9. Experimental coefficient, .7102 


10: Approximate chance value is 38 to 1 


Scales for Mark Points: A-3, B-2, C-1, D-0, F-minus 1. 


EXPERIMENTAL EVIDENCE 243 


TABLE CLXXXVIII 


Summary or EXPERIMENT No. 45 


. Subject, The High School 
Instructors, Mr. Koos and Mr. J. Orin Powers, Instructor in 
Education 
. Sections No. Size Quarter 
a. Large 1 81 Fall, 1924 
b. Small 2 35 Fall, 1923 
. Central tendency and variability of entire groups 
(a) (b) (c) 
PEE. 1 PART2 F.C. 
Mark Final 
Miller A Points Objective 
M. S.D. M. S.D. M. S.D: 
Large 90.5 16.8 1.58 61 96.1 o 
Small 87.8 14,9 1.59 .67 81.2 18:9 


. Number of pairs, 25 


. Central tendency and variability of the paired groups 


(a) (e) (£) 
PARI Pen F.C. 
Mark Final 
Miller A Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 90.7 16.8 1.64 61 98.4 15.7 
Small 90.8 14.6 1.64 .60 81.1 19.0 


. Difference of the means in final criteria, 17.24 
. Difference is in favor of large group 
. Experimental coefficient, 1.258 


. Approximate chance value is 2350 to 1 


Scale for Mark Points: A-3, B-2, C-1, D-0, F-minus 1. 
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10. 
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TABLE CLXXXIX 


SumMary or EXPERIMENT No. 46 


. Subject, The High School ~ 


. Instructors, Mr. Koos and Mr. Powers 


. Sections No. Size Quarter 
a. Large 1 146 Spring, 1925 
b. Small 2 49 Spring, 1924 
. Central tendency and variability of entire groups 
(a) (b) (c) 
PF PE. 2 F.C. 
Mark Final 
Miller A Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 95.1 12.1 1.34 .58 98.4 15.8 
Small 87.0 12.2 1.27 .48 94.3 15.1 


. Number of pairs, 40 
. Central tendency and variability of the paired groups 


(d) (e) (£) 
PE 1 PIES? EC: 
Mark Final 
Miller A Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 88.3 12.1 1.28 A7 93.5 15.8 
Small 88.2 12.2 1.27 47 95.1 15.1 


. Difference of the means in final criteria, 1.575 
. Difference is in favor of small group 


. Experimental coefficient, .1641 


Approximate chance value is 1.6 to 1 


Scale for Mark Points: A-8, B-2, C-1, D-0, F-minus 1. 
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TABLE CXC 
Summary or ExPERIMENT No. 47 


1. Subject, The High School 
2. Instructors, Mr. Koos and Mr. Powers 
3. Sections No. Size Quarter 
a. Large 1 119 Winter, 1925 
b. Small 2 42 Winter, 1924 
4. Central tendency and variability of entire groups 
(a) (b) (c) 
PEI P.F. 2 F.C. 
Mark Final 
Miller A Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 96.6 12.5 1.42 55 98.1 14.4 
Small 102.2 6.5 1.78 .85 100.1 12.6 


10. 


. Number of pairs, 34 


. Central tendency and variability of the paired groups 


(a) (e) (f) 
PE 1 P22 F.C. 
Mark Final 
Miller A Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 101.7 Uo 1.74 .35 103.6 12.4 
Small 101.3 6.5 1.75 .35 99.7 11.3 


. Difference of the means in final criteria, 3.853 
. Difference is in favor of large group 


. Experimental coefficient, .4811 


Approximate chance value is 6.5 to 1 


Scale for Mark Points: A-3, B-2, C-1, D-0, F-minus 1. 
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The results of the Education experiments are shown in Tables 
CLXXI to CXC. The matched groups and the group distributions 
for each criterion in these, as in all other experiments, are on file 
in the library of the University of Minnesota. 

An interesting variation to the usual experimental procedure is 
illustrated by Experiments No. 30a, 30b, 31, and 33, all involving 
Professor Hudelson’s course on Techniques of High School In- 
struction. Since the major aim in these experimental units was to 
determine the effect of various instructional techniques upon both 
large and small classes, the detailed account of the studies is 
reserved for Chapter VIII. Readers will, however, be referred 
to the pertinent tables in the present chapter. 


OTHER CLass-Size EXPERIMENTS 


To date, experiments have been completed in three other 
courses—Mechanism of Exchange, Introductory Sociology, and 
American History. The general results are portrayed in Table 
CXCI. All are in favor of the larger classes, although in no case 
is the difference of the means of the F.C. a decided one. 

Mechanism of Exchange is a five-credit course offered to pre- 
business freshmen and majors in Economics in the School of Busi- 
ness. All students meet together twice a week for lectures. On 
three days a week they meet in small quiz and recitation sections. 
It is these that were involved in the experiment. The results are 
shown in Tables CXCII and CXCIII. The final criterion was the 
average of all test marks, including weekly quizzes and final ex- 


amination. The weights used were: A=1, A— =2, B+ =3, 
BEA B= =5, C-- ==6, C=7, C— =8 D-+ =9, D=10, 
D= =11, E=12, and F=13, 


Despite the fact that the general intelligence of the small group 
in Experiment No. 53 (Table CXCII) was distinctly superior to 
that of the large group, the advantage to the paired students 
accrued to those in the large section. 

The experiment in Introduction to Sociology was carried out 
by Mr. O. M. Mehus. This is a three-credit course open to all 
students above the second quarter of the freshman year. The 
classes numbered 37 and 20 students; hence the experiment may 
perhaps best be called a comparison of small and medium-sized 
classes rather than small and large. The results, which are in 
favor of the larger section, are given in Table CXCIV. 
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TABLE CXCII 


Summary or Experiment No. 53 


1. Subject, Mechanism of Exchange 


Instructor, Mr. James A. Runser, Instructor in Accounting 


. Sections No. Size Quarter 
a. Large 1 67 Spring, 1925 
b. Small 3 28 Spring, 1926 
Central tendency and variability of entire groups 
(a) (b) (c) 
PRETI EE? F.C. 
Mark Final 
Miller A Points Objective 
M. SD: M. S.D. M. S.D. 
Large 78.3 17.3 .76 ste 6.6 1.7 
Small 91.4 13.7 .93 -70 6.1 1.6 


. Number of pairs, 20 
. Central tendency and variability of the paired groups 


(a) (e) (£) 
PETI P.E. 2 F.C. 
Mark Final 
Miller A Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 87.6 14.3 87 73 5.4 1.6 
Small 88.0 13.4 87 15 6.0 1.4 


. Difference of the means in final criteria, .52 


8. Difference is in favor of large group 


. Experimental coefficient, .12 


10. 


Approximate chance value is 1.6 to 1 

Scale for Mark Points: A-3, B-2, C-1, D-0, E-minus 1, 
F-minus 2. 

Weights for F.C.: A 1, B 4, C 7, D 10, E 12, A— 2, B— 5, 
C— 8, D— 11, F 13, B+ 8, C+ 6, D+ 9. 
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TABLE CXCIII 


Summary or EXPERIMENT No. 54 


il 


10. 


Subject, Mechanism of Exchange 


Instructor, Mr. Runser 


. Sections No. Size Quarter 
a. Large 2 39 Spring, 1925 
b. Small 3 28 Spring, 1926 
Central tendency and variability of entire groups 
(a) (b) (c) 
PF. 1 PF. 2 F.C. 
Mark Final 
Miller A Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 91.6 13.5 92 72 5.2 1.65 
Small 91.4 13.7 1.08 84 6.06 1.53 


. Number of pairs, 16 
. Central tendency and variability of the paired groups 


(d) (e) (£) 
P.F. 1 PET? F.C. 
Mark Final 
Miller A Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 91.1 13.4 91 59 5.41 1.54 
Small 91.1 12.6 .90 .59 6.88 1.26 


. Difference of the means in final criteria, 1.47 
. Difference is in favor of large group 


. Experimental coefficient, .4951 


Approximate chance value is 6.5 to 1 

Scale for Mark Points: A-3, B-2, C-1, D-0, E-minus 1, 
F-minus 2. 

Weights for F.C.: A 1,B4, C7, D 10, E 12, A— 2, B— 5, 
C— 8, D— 11, F 13, B+ 8, C+ 6, D+ 9. 
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TABLE CXCIV 


SUMMARY OF ExPERIMENT No. 52 


1. Subject, Introduction to Sociotogy 
2. Instructor, Mr. Oscar M. Mehus, Teaching Assistant in 


Sociology 
3. Sections No. Size Quarter 
a. Large 1 87 Spring, 1925 
b. Small 2 20 Spring, 1926 
4. Central tendency and variability of entire groups 
(a) (b) (e) 
Jee, I PAPE? ERC: 
Mark Final 
P.R. Points Objective 
M. S.D. M. S.D. M. S.D. 
Large 49.9 28.1 3.25 12 114.7 11.6 
Small 52.5 31.6 3.36 .99 112.5 15.4 


5. Number of pairs, 17 


6. Central tendency and variability of the paired groups 


(a) (e) (£) 
PF: 1 P.F. 2 F.C. 
Mark Final 
ER Points Objective 
M. S.D. M. SD: M. SiD 
Large 49.8 32.4 3.29 .88 116.0 13.8 
Small 50.83 31.5 3.29 .96 109.6 15.8 


7. Difference of the means in final criteria, 6.4 
8. Difference is in favor of large group 
9. Experimental coefficient, .4537 


10. Approximate chance value is 6.5 to 1 


Scale for Mark Points: A-1, B-2, C-3, D-4, E-5, F-6. 
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TABLE CXCV 


Summary or Experiment No. 50 


l. 


bo 


10. 


Subject, American History 


Instructor, Mr. George M. Stephenson, Assistant Professor of 
History 


. Sections No. Size Quarter 
a. Large 2 107 Fall, 1926 
b. Small 1 40 Fall, 1925 
. Central tendency and variability of entire groups 
(a) (b) (e) 
EF al PoP; 2 EC: 
Mark Final 
PARE Points Mark 
M. S.D. M. S.D. M. Sale 
Large 50.4 27.8 3.00 .88 2.9 1.0 
Small 45.4 31.2 2.89 .78 3.0 1.3 
. Number of pairs, 20 
. Central tendency and variability of the paired groups 
(a) (e) (£) 
Pr PIRE? F.C. 
Mark Final 
PARE Points Mark 
M. SD: M. SDi M. S.D. 
Large 49.6 30.3 2.65 .68 2.7 8 
Small 49.2 AD 2.64 73 2.9 1.4 
. Difference of the means in final criteria, .25 
. Difference is in favor of large group 
. Experimental coefficient, .079 
Approximate chance value is even 


Scale for Mark Points: A-1, B-2, C-3, D-4, E-5, F-6. 


252 CLASS SIZE AT THE COLLEGE LEVEL 


TABLE CXCVI 


Summary oF Experiment No. 51 


1. Subject, American History 


2. Instructor, Mr. Stephenson 


3. Sections No. Size Quarter 
a. Large 2 107 Fall, 1926 
b. Small 3 36 Fall, 1925 


4. Central tendency and variability of entire groups 


(a) (b) (c) 
PFI PRA? DAG 
Mark Final 
BARS Points Mark 
M. S.D. M. S.D. M. Sap} 
Large 50.4 37.8 3.00 .88 2.9 1.00 
Small 57.1 20.4 3.16 Aff 3.1 1.2 


. Number of pairs, 25 


. Central tendency and variability of the paired groups 


(a) (e) (£) 
PPMI PES F.C. 
Mark Final 
BR: Points Mark 
M. S.D. M. S.D. M. S.D. 
Large 56.0 21.5 2.92 .52 2.7 <0) 
Small 55.9 21.2 2.92 AZ 2.8 1.1 


. Difference of the means in final criteria, .12 
. Difference is in favor of large group 
. Experimental coefficient, .1794 


. Approximate chance value is 1.6 to 1 


Scale for Mark Points: A-1, B-2, C-3, D-4, E-5, F-6. 
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The latest experiments reported were carried on in connection 
with the course in American History. In the fall of 1926 the 
small sections theretofore customary in this course were abandoned, 
the students being all instructed in two large lecture groups. The 
study reported compares the achievement of one of the large lec- 
ture groups, taught by Professor Stephenson during the fall quarter 
of 1926, with two small sections taught by him during the fall of 
1925. The comparisons, as revealed in Tables CXCV and CXCVI, 
are both adverse to the small classes. 


TABLE CXCVII 


COMPARISON OF AVERAGE SCORES oN FINAL OBJECTIVE EXAMINATION MADE BY 
PAIRED STUDENTS IN THE LARGE SECTIONS AND IN THE SMALL SECTIONS 
or 20 CLASSES IN GENERAL PsycHorocY, 1925-26, STUDENTS CLASSI- 
FIED ACCORDING TO PERCENTILE RANKS IN INTELLIGENCE 


AVERAGE OBJECTIVE 


PERCENTILE NUMBER SCORE OF PER CENT OF 
RANKS IN OF PAIRED STUDENTS From DIFFERENCE 
INTELLIGENCE CASES - IN OBJECTIVE 
Large Section Small Section SCORE 
90-100 38 117.81 111.63 5.5 
80 29 107.17 104.37 2.1 
70 22 104.04 87.31 15.9 
60 19 99.47 88.89 11.9 
50 15 106.60 92.26 15.5 
40 24 88.29 85.66 3.1 
30 13 99.50 86.34 15.2 
20 ql 92.27 85.81 19.2 
10 18 92.61 80.44 15.1 
0-9 4 80.50 62.00 29.8 


OTHER CONSIDERATIONS 

Achievement by Intelligence Levels.—The majority of the stu- 
dents who replied to the questionnaire (see Chapter V) believed 
that large classes favor superior students and that small classes 
favor dull students. In general the faculty concurred in both 
opinions (see Chapter VI). 

Our experimental material furnishes some quantitative data 
bearing on this point. There were twenty classes in General Psy- 
chology in which the facts concerning intelligence and scholarship 
were derived in a uniform manner. Since the paired students in 
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the large groups were carefully matched with those in the small, 
a comparison of the relative achievement of these paired students 
should provide at least a partial answer to this aspect of the gen- 
eral problem. Z 

Accordingly the matched students in each type of class, large 
and small, were arranged in groups according to the decile divisions 
of percentile ranks in intelligence. Of the total number of pairs, 
193 were found in which there was no overlapping in decile groups. 
These cases were distributed as shown in Table CXCVII. At each 
P.R. level the average score on the objective final examination in 
General Psychology was calculated separately for the paired stu- 
dents in both the large and small sections. These averages are 
arrayed in columns 3 and 4 of Table CXCVII. At every level of 
intelligence the matched members, superior as well as inferior, in 
the large classes exceed those in the small. Apparently neither 
the better nor the poorer students have been handicapped by being 
assigned to large sections of this particular course. 


TABLE CXCVIII 


COMPARISON OF AVERAGE SCORES ON FINAL OBJECTIVE EXAMINATION MADE BY 
PAIRED STUDENTS IN THE LARGE SECTIONS AND IN THE SMALL 
SECTIONS OF GENERAL PsycHorocy, 1925-26, CLASSI- 

FIED ACCORDING TO Marx Pornts 


AVERAGE OBJECTIVE SCORE OF PER CENT OF 

AVERAGE NUMBER PAIRED STUDENTS From DIFFERENCE 

Mark OF IN OBJECTIVE 

PornTs Casts Large Section Small Section SCORE 

1-1.9 17 131.52 118.76 10.3 
2-2.9 63 108.85 98.88 10.1 
3-3.9 68 91.23 85.94 6.2 
4-4.9 9 80.33 76.55 4.9 
5-5.9 1 63.00 38.00 65.8 


But have the superior students been especially favored? The 
relative amount by which the paired student in the large section 
surpasses his mate in the small class at each level is revealed in 
the last column of the table. There is little evidence of any definite 
trend. Outside of the groups at the extreme, where the figures 
favor the superior students, the relative gain is no greater for the 
higher levels of intelligence than for the lower. 
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Outside of the extreme groups it will be noted that there is 
an apparent lack of close relationship between intelligence and 
achievement on the objective examinations. This is unmistakable 
warning of the danger of accepting a single record of intelligence 
as the only pairing factor in a study of this kind. 

Achievement by Mark-Point Levels —Ignoring intelligence, do 
students of proven superior scholarship achieve better in large 
classes or in small ones? Are students of inferior scholarship 
really handicapped by large classes? The answers are suggested 
in Table CXCVIII. 

All paired students in the same classes in General Psychology 
that were used in the previous comparison were reclassified accord- 
ing to average honor points earned during their freshman year. 
In the five mark-point rubrics 158 pairs were found in which there 
was a clear division with no overlapping. At every scholarship 
level the paired students in the large classes achieved better than 
did their mates in the small classes. On the basis of this evidence 
the conclusion again follows that neither the superior nor the 
inferior student is handicapped by large sections. The percentage 
trend in the last column suggests that although both types of stu- 
dents do better in large groups than in small, the excellent scholar 
profits more from large classes. 


TABLE CXCIX 
Comparison or AVERAGE SCORES ON FINAL OBJECTIVE EXAMINATION, MADE 
By PAIRED STUDENTS, CLASSIFIED ACCORDING TO SUPERIOR 
AND INFERIOR STUDENTS 


AVERAGE OBJECTIVE 


RANGE For NUMBER SCORE OF PAIRED PER CENT OF 
OF STUDENTS FROM DIFFERENCE 
Percentile Mark CASES - IN OBJECTIVE 
Ranks Points Large Small SCORE 
Section Section 
Above Below 
75 (P.R.) 2.50 (M.P.) 27 124.81 115.40 8.2 
Below Above 
40 (P.R.) 3.50 (M.P.) 16 84.56 78.50 Heats 


Relative Achievement of Superior and Inferior Students.—To 
provide a more satisfactory indication of the significance of this 
question, Table CXCIX is offered. In this table a superior student 
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is not only in the upper quartile of intelligence as evidenced by 
percentile ranks, but he has also earned an average of not more 
than 2.5 mark points. An inferior student is below 40 P.R. and 
has earned an average of more than 3.5 mark points. Due to the 
variance between levels of individual cases in intelligence and in 
scholarship, out of the group previously considered only 27 supe- 
rior and 16 inferior students could be isolated. According to these 
data, both superior and inferior students do markedly better in 
large classes. The difference in per cents is almost identical for 
both groups, indicating that neither is particularly favored by 
large classes nor handicapped by small ones. 

These data are too limited to warrant sweeping conclusions. 
They do, however, furnish some support for the belief that, in this 
course at least, size of class is a very minor factor in the relative 
achievement of superior and inferior students. Furthermore, large 
classes appear to stimulate both levels to higher attainment. 


SuMMARY 


Semicontrolled studies of the relation of class size to student 
marks had indicated that there is little or no difference in the 
effectiveness of large and small classes. The fact that the marks 
in some cases were based upon subjective criteria and in others 
upon objective tests did not materially affect the findings. 

This tentative conclusion has been completely supported by 
fifty-nine fully or semicontrolled experiments involving 108 classes 
under twenty-one instructors in eleven departments in four colleges 
of the University of Minnesota. The experiments involved 6,059 
students—4,205 in large classes and 1,854 in small. Direct man- 
to-man comparisons were made upon 1,288 pairs of students, care- 
fully matched as to intelligence and scholarship. The final criterion 
was student achievement as measured by tests and examinations, 
most of which were objective. 

In forty-six of the experiments, or 78 per cent, a more or less 
decided advantage accrued to the paired students in the large sec- 
tions. Only in the remaining thirteen, or 22 per cent, was there 
any advantage in favor of the smaller classes. At every intelli- 
gence level the paired students in the large sections excelled their 
mates in the small. Except at the very extreme, where results 
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favored the superior students, the relative gain in achievement was 
no greater for the higher levels of intelligence than for the lower. 
It would seem that except in the case of a few exceptionally capable 
and zealous students there is considerable waste of intelligence in 
both large and small classes. At every scholarship level the paired 
students in the large sections outstripped their mates in the small. 
The excellent scholars profited somewhat more from large classes 
than did their less conspicuous classmates. Large classes seem to 
have spurred every type of student to higher levels of attainment. 


CONCLUSIONS 


Since small classes, other things being equal, greatly increase 
the cost of instruction, they must be justified on other grounds. 
In the light of the consistent results of this investigation, it would 
seem that it will be extremely difficult to justify them on the ground 
of superior student achievement. 


CHAPTER VIII 


CLASS SIZE AND TECHNIQUES OF INSTRUCTION 


The ultimate question involved in the problem of class size is 
not which size is best under present circumstances, but whether or 
not conditions and procedures can be so modified as to justify the 
organization or continuance of large classes. Prominent among 
the factors that are popularly believed to influence educational 
efficiency is instructional technique. Any exhaustive investigation 
of class size, then, must consider the effect of various teaching 
procedures upon classes of various sizes and determine experi- 
mentally the size with which each procedure is most effective. 
Optimum class size, in other words, can be determined only after 
every reasonable effort has been made to adapt instruction to the 
size of the class. 


EXPERIMENTS IN EDUCATION 15 


While more or less consideration of teaching methods is un- 
avoidable in any experiment on class size, in only two courses 
during the present investigation has this factor been carefully con- 
trolled. In his course Techniques of High School Instruction 
(Education 15) Professor Hudelson carried on a series of con- 
trolled experiments aimed not only to study relative student achieve- 
ment in large and small classes, but to determine the effect of vari- 
ous instructional procedures upon both large and small classes. 

Education 15 was at the time a required one-quarter teacher- 
training course. It is usually taken late in the junior or early in the 
senior year. The membership is quite homogeneous and the central 
tendency in intelligence and scholarship varies little from quarter 
to quarter. The interests of the students are similar and their 
previous training has been much the same. The course is an 
established one and is carefully outlined, mimeographed syllabi 
and reading lists being extensively used. 

During the winter quarter of 1924-25 there was one section of 
20 and another of 113 students. In both classes the question-and- 
answer method was used exclusively. Every other factor was as 
carefully controlled as possible. As will be seen in Table CLXXI, 
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Experiment 30a (Chapter VII), the paired students in the large 
section achieved better than the members of the small class did, 
although the difference was not pronounced. 

In the spring quarter of the same year the students were divided 
into classes of 26 and 100. This time the lecture method was 
employed exclusively, all other factors being controlled as carefully 
as possible. Again (Table CLXXII, Experiment 31, Chapter VII) 
the results favored the large group, although, as before, the dif- 
ference was not significant. 

In the above two experimental units all four sections kept within 
a margin of nine points on the same comprehensive objective final 
examination. This suggests that the variation in teaching technique 
affected the results very little if at all. 

In the fall quarter of 1926-27 the class was divided into sec- 
tions of 18 and 57. During the first five meetings Professor Hudel- 
son demonstrated before each section his ability to use the various 
conventional teaching methods. He then allowed each class to 
choose which procedure or combination of procedures it desired to 
have him use during the rest of the quarter. The large group voted 
for a diversified method. The smaller section chose an informal 
discussion technique in which all students sat in a circle and par- 
ticipated at will. The instructor, effacing his official capacity as 
completely as possible, was only a member of the circle. 

The comparative results are shown in Table CLXXIII, Experi- 
ment 33, Chapter VII. In spite of the maximum opportunity al- 
lowed the smaller group for student participation, class discussion, 
and intimate contacts with each other and with the instructor, the 
paired students in the large class achieved superior results. The 
central tendencies of all members of the two groups (paired and 
unpaired) were practically identical. The instructor found the 
large class much more inspiring, but at the end of the year was able 
with more discrimination to recommend the members of the small 
class for positions because he was better acquainted with them. 

While much more corroborating evidence is needed before defi- 
nite conclusions can be safely drawn, the results of these three 
experiments suggest that technique of instruction may have less 
influence upon student achievement than is generally ascribed to it. 
There is also an intimation that the value of student participation 


may be overrated. 
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During the winter quarter of 1925 a variation was employed in 
this same course as a check upon both technique and class size. 
Professor Hudelson has for several years used the same compre- 
hensive objective final examination... During this quarter he admin- 
istered this examination to both his small (20 students) and large 
(113 students) classes during the first two days as a preliminary 
test. The same examination was repeated at the end of the course. 
Students in the large and small sections were carefully matched 
on the bases of intelligence and scholarship and also by the addi- 
tional criterion of their scores on the initial examination. The 
pairing data are displayed in Table CLXXIV, Chapter VII. 

The average gain in total points made by each group was com- 
puted, as well as the average per cent of gain. The large class 
made an average gain of 30.3 points, while the small section gained 
but 26.6 points. The average per cent of gain in the large class 
(paired students only) was 29.3 as against 26.8 in the small group. 
The experimental coefficient of this gain is .1656 and the approxi- 
mate chance value is 1.6 to 1; hence the difference is not very sig- 


nificant. The summary is presented in Table CLXXV, Experiment. . 


30b, Chapter VII. See also Table CC. 


TABLE CC 


ComPARATIVE ResuLrs or Crass Size 1n Ep. 15 F AND w (1924-25) 


I. Average amount of gain between initial and final scores on same test: 


A. Fall-quarter class (single Section) orcas raciones 32.88 
B. Winter-quarter classes (both sections)....ceciconommmmm.. 28.64 
C) Small section a eeaeee are EEEE ee E ieee 26.60 
(2) Large section (paired and unpaired)... 29.00 

(3) Paired students only 
(a) Small section Aix sccccesssscvarsstcaccourovavssonceneseteesascees 26.60 
(b) Large section Pc 30.30 

II. Average per cent of gain between initial and final scores on same test: 

Ay Fallguarter class (single Section). aae 36.90 
B. Winter-quarter classes (both sections)....ciccnmmmmmoss. 33.34 
(1) Small section io 26.17 
(2)-Largersection morearen ana cote eT mene 34.75 

(8) Paired students only 
(a) Smal section oeae isn e NA, 26.80 


(b) Large section ten ceros meee 29.30 
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EXPERIMENTS IN Puysics 


In the fall of 1926 the Department of Physics launched a two- 
year series of experiments with large and small classes to test the 
relative efficiency of its old and new types of class organization 
and instruction. Data on the fall- and winter-quarter experimental 
units are available. Since the occasion, the situation, the experi- 
mental technique, and the class-size results have already been re- 
viewed in Chapter VII, the treatment will here be confined to a 
discussion of the relation of instructional technique to class size. 
Readers will be referred to the tables in Chapter VII to avoid 
repetition. The present discussion is adapted from the progress 
reports of Professors Erikson and Buchta. 


FarL-QuarteR UNIT 


The initial experiment involved two carefully paired groups of 
twelve students each. One of these groups was placed with 138 
other students in a second-hour section of 150. The other group 
of twelve was put in a section by itself at the third hour. Both 
experimental sections met in the same room, namely the physics 
lecture room, in charge of Professor Erikson. The same text and 
text assignments were used in both groups. All wrote on the same 
weekly quizzes and final examination in the same room at the same 
hour. All papers were judged by the same readers under a plan 
of rotation that offset, to some degree at least, possible inequalities 
among scorers. 

The instructor kept himself in ignorance as to the grades ob- 
tained by the two groups as the quarter progressed so as to avoid 
any forced equalization. In the large group the period was devoted 
to explanations and demonstrations by the instructor on the points 
in the assignment for the day. No oral quizzing was resorted to. 
Questions at any time were solicited but not many were asked. In 
the small group the same procedure in the main was followed, ex- 
cept that it was less formal. More questions were asked by and of 
the students. In other words, an attempt was made to get closer 
together; otherwise no coercive methods were employed. 

In Table CLXV, Chapter VII, will be found data concerning 
the paired students in the two groups. Table CLXVI gives the 
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average scores of all fall-quarter Physics students, of several con- 
trol sections, of all students (paired and unpaired) in the large 
experimental class, and of the paired students in the large and the 
small experimental groups. It will be observed that the paired 
students in the large experimental section not only surpassed in 
achievement their mates in the small experimental section, but ex- 
celled somewhat all other Physics classes that quarter. 

Undue significance should not, of course, be attached to the 
results of a single unit. This is only one-sixth of the entire experi- 
ment contemplated. A comparable unit is now [ March, 1927] in 
progress under Professor Buchta, who is experimenting with other 
adaptations of instructional technique to class size. During the 
spring quarter a third experimental project will be undertaken by 
Professor Erikson. During the three quarters of 1927-28 the plan 
is to carry on in the same manner, endeavoring by the process of 
trial and elimination to determine optimum techniques for classes 
of various sizes. The cumulative results should have considerable 
significance.* 

It may be of value to record the impressions of the instructor. 
During the fall-quarter experiment a special effort was made to be 
as inspirational before the small group as before the large. It was 
found that this required greater effort in the case of the small class. 
This was due not to fatigue but rather to the stimulus of numbers. 

It is not, of course, possible to compare objectively the degrees 
of interest shown by the two groups. As a whole the larger class 
impressed the instructor more. In the small section he noticed the 
tendency and danger of having the time usurped by the less well 
prepared, the instructor being called upon to explain points which 
to the majority were obvious. ‘This of course requires vigilance on 
the part of the instructor. 

The sessions of the smaller group did offer greater opportunity 
as a whole to the students. The instructor did not, however, note 
any special tendency on the part of the good student to avail him- 
self of the opportunity. This may have been due to a desire on 
his part to do his own thinking, to the availability and accessibility 
of the needed material, or to indifference. On the whole, one is 


1See discussion and footnote on p. 224. 
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impressed by the degree to which this matter resolves itself into a 
question of coercion. In the larger group the coercive measures 
were the weekly quizzes and the final examination. These, how- 
ever, are, from the standpoint of the teacher, impersonal influences. 
Aside from them the student was on his own initiative. Since the 
personal element is remote in large classes, the desire on the part 
of the student to acquire becomes more the dominating factor. 


WINTER-QUARTER UNIT 


The experimental sections for the winter-quarter (Physics 8w) 
project were chosen in the same manner as those in the fall-quarter 
unit. Table CLXVIII, Experiment No. 49, Chapter VII, analyzes 
the personnel of the two groups. The final averages and the indi- 
vidual comparisons imply that under the instructional procedures 
employed in this experiment, the size of the class had very little 
influence upon student achievement. 

Professor Buchta’s observations follow: 


My own general impression is that for weaker students the small 
class with its possibility for more and repeated discussion has some 
advantages; but in most cases the differences in the grades of large- and 
small-class students can be attributed to other causes. 

I admit that the results are different than I expected when the classes 
were started. I had hoped tbat by sending the students to the black- 
board, asking more individual questions than are possible in a large class, 
and in general using what might be called small-class methods, superior 
results would be obtained from the smaller group. These procedures, 
however, slowed up the work a great deal and had to be partially aban- 
doned in order to keep the two classes together. The pace in the small 
section was set more by the weaker members, and I felt that some of the 
time of the better students was wasted in going over work for those 
who asked that it be repeated. 

In the large class the student did not depend so much upon me. If 
I gave a demonstration which he failed to understand his only recourse 
was to work it out for himself or to see me outside of class. In the small 
section I was called upon to explain the point again, which I did as far 
as I felt it justifiable. Doing so, however, meant that time was taken 
from some other work, since the total amount of work covered was deter- 
mined by the pace of the large class [italics are ours]. It may be that 
in a class where the amount of work to be done is not so definitely pre- 
scribed or where it can be done more leisurely than in Physics 3, a small 
class would show more advantages. 
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SUMMARY 


No exhaustive investigation of the relation of instructional tech- 
niques to class size at the university level has yet been made. Every 
controlled attempt at the University of Minnesota to adapt instruc- 
tion to the size of the class has resulted in superior achievement 
from the larger sections. Such modifications in teaching methods 
as have been tried have failed to affect achievement significantly 
in either the large or the small classes. 

However anomalous it may sound, it seems to be true in the 
experiments thus far completed that the better opportunity for 
teacher-student contact in small classes retards progress. The stu- 
dents, particularly the weaker ones, in the small sections tend to 
lean too heavily upon their instructors instead of trying to dig 
things out for themselves. There is a suggestion that some of their 
trouble may arise from poor attention due to a belief that if they 
miss the point the first time the instructor will repeat it upon re- 
quest. The more impersonal relationship between students and 
instructor in large classes would naturally discourage such a habit. 
At any rate, the large classes set the pace. 

The results of the series of experiments in Education 15, in 
which exclusive techniques of teaching were varied while all other 
factors were kept as constant as possible, suggest that instructional 
procedures in either large or small classes may not be as influential 
as is commonly supposed and that the value of student participation 
may be overrated. 

The variations in teaching methods in the controlled experi- 
ments in Physics under two different instructors failed to affect the 
superior results achieved by the larger classes. 


CHAPTER IX 


OBSERVED EVIDENCE 


Preliminary visitations quickly convinced the subcommittee that 
there is a vast amount of excellent teaching going on in the Univer- 
sity of Minnesota. It is regrettable that every instructor cannot 
have the opportunity to see it; for, however expert he himself may 
be, he could probably pick up many valuable suggestions. It is 
equally regrettable that the subcommittee was not able to take ad- 
vantage of all of its invitations to visit large classes. Observation 
is time-consuming. Moreover, it requires the services of several 
persons because standards for evaluating instruction are as yet 
highly subjective. Nevertheless, several invaluable suggestions 
were gleaned from the large classes that were visited. 

The observations were limited to large sections in basic science 
courses. This was due partly to the cordial invitations extended 
by the instructors of those courses and partly to the fact that science 
is popularly thought to be peculiarly unadaptable to large-class in- 
struction. With the limited time at their disposal, the visitors de- 
sired to observe large classes under supposedly the worst conditions, 
thereby giving them the acid test. Their experiences have con- 
vinced the subcommittee that thoughtful planning will suggest many 
ways of overcoming the disadvantages of large classes in any de- 
partment or course. Some of the measures resorted to in the science 
classes that were visited could undoubtedly be adapted with profit 
to large classes in other fields. 

In the courses observed the students assembled in large groups 
for lectures. From 150 to 250 were addressed at a time. Mimeo- 
graphed outlines of each lecture were distributed at the beginning 
of the hour. These contained all new technical terms and auto- 
matically helped the listeners to organize their notes and to label 
their sketches. 

The lecturer stood on a raised platform in front of a large 
blackboard on which he sketched pictures or diagrams illustrating 
his lecture. He used only those crayon colors which are known 
to have the highest visibility. Instead of minute lettering, arrows 
were drawn to the area under discussion and the labels written or 
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printed large at the edge of the blackboard. The subcommittee 
members, who purposely sat in far corners of the room, could fol- 
low the drawings with ease. They were convinced that in such 
courses as these the privilege of seeing the drawings actually take 
shape had a distinct psychological value to the students. Some- 
times, however, when the picture was especially complicated or 
when quantitative data were being presented, previously prepared 
wall-charts or lantern-slides were exhibited. Always before a 
sketch was erased or a chart removed the students were given an 
opportunity to raise questions. : 

The lecture-rooms were amphitheatric in construction, thereby 
insuring visibility and audibility on the part of both student and 
instructor and reducing the hazards of discipline in large classes. 
The visiting committeemen regularly questioned several students in 
various parts of the room and found that they had seen and heard 
without difficulty. The conviction grew that the splendid discipline, 
the serious attention, and the spirit of industry that consistently 
pervaded the lecture-rooms were due in no small part to the fact 
that everything was adapted to the size of the class. 

The lectures usually occurred early in the morning. As soon 
thereafter as their schedules would permit the students repaired to 
the laboratories. There they found drawings, models, and actual 
specimens of the subjects that had just been discussed in the lec- 
ture. Pertinent charts hung on the walls and sometimes sketches 
similar to those drawn by the lecturer were reproduced on the 
laboratory blackboards. Two or three laboratory assistants were 
always at hand for consultation and guidance. The laboratory 
rooms, which sometimes accommodated as many as sixty students, 
were open throughout the day, and students could remain as long 
and return as often as they wished. When one unit of the course 
was mastered, the laboratory would be set for the next unit. This 
was done in the evenings by laboratory assistants. 

The lectures were logically organized; the laboratories logically 
unorganized. The latter were arranged not to indulge the pride 
of the finished scientist but to satisfy the needs of the learning 
student. A few examples of each specimen were displayed. Each 
student could center his attention upon whatever was not clear 
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to him. He would observe the sample, handle it, compare his 
notebook sketch with it, and revise his notes on it. Frequently two 
or three students with a common problem would hold council over 
a specimen. Usually they submitted their tentative conclusions to 
a laboratory assistant for verification or correction before entering 
them in final form in their notebooks. Each student might work 
alone or he might join several small groups in the course of a day. 
In short, the layout represented a nice adjustment between flex- 
ibility and economy. The keynote was seif-education under expert 
guidance. The arrangement refuted the popular belief that large 
classes can be managed only at the sacrifice of the individual 
student. 

Most assuredly the instructional procedure in each course de- 
pends primarily upon the aims and nature of the course; neverthe- 
less many of the aims are common to all courses, and to this extent 
the best techniques in one department can often be adapted to other 
situations. 

1 The visitors were impressed with the importance to these prospective doctors, 


surgeons, chemists, botanists, zoologists, engineers, etc., of tactual impressions at 
the learning stage. 


CHAPTER X 


CLASS SIZE AND INSTRUCTIONAL COST 


Never is the principle that educational efficiency is a relative, 
not an absolute, matter more pertinent than in a consideration of 
educational cost. The universal situation is that a school has just 
so much money to spend. No progressive institution has as much 
as it could profitably use. How, then, can it, with inadequate 
funds, most nearly realize all of its aims? Should it abandon its 
efforts to realize certain of them in order to attain perfection in 
the rest, or should it reconcile itself to a little less than perfection 
in order to render wider service? 

Small classes, whether preferable or not, inevitably cost more 
than large ones. Chicago, for example, could save nearly ten mil- 
lion dollars by increasing the average size of its elementary school 
classes by two more students per class. The proportional saving 
in a university would be even greater. Assuming that small classes 
produce better immediate and direct results, are they enough better 
to justify the difference in cost? Keeping in mind the many other 
worthy services that could be rendered with the money saved, how 
much higher than students in large classes should students in small 
classes achieve to warrant the difference in instructional expense? 
This is one of the issues that make educational efficiency a relative 
matter. 

Thus far the problem of comparative costs in large and small 
classes in the University of Minnesota has been analytically studied 
in only one department. In connection with their controlled experi- 
ments in Physics,’ Professors Erikson and Buchta computed the 
relative costs of classes of 12, 145, and 150 students. It should be 
recalled that in both experiments the large sections excelled the 
small in achievement. 

If the small classes had excelled the large in achievement the 
question would arise, did the difference in results justify the greater 
cost of the small classes? Since the large classes excelled in both 
experiments, the question smacks of impertinence. 


1See Chapters VII and VIII for an account of these experiments. 
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The comparative instructional costs in Professor Erikson’s fall- 
quarter experiment were as follows: 


In group In group 

of 150 of 12 

Pro-rata instructor ...........0.. EEATT $34.70 
Hor reading: Papers tines 1.00 1.00 
OL proctoriny cansino osas 57 57 
A $4.34 $36.27 


Comparative cost=36.27—-4.34=8.35 to 1. 


The instructional cost for all of the 336 students in the course 
(experimental and nonexperimental sections) was as follows: 


Pro rata instructor SOS $ 916.80 
OR Sra A DATION a e ea aae E at 338.61 
OLA PrOctOriN a esseere ccchovecasseiasesocansdersesbesiasce 192.00 
A O ae $1,447.41 


Cost per student=$1,447—-336—$4.30 


If these 336 students had all been organized into groups of 20, 
the cost would have been as follows: 


Instructor cost per sectioN.......oooomomosocooo $ 229.20 
Number of sections=336-—-20=16.8 

Instructor cost for all section.................000 $3,850.56 
For readinga Papers isecasssevstassevaasinsvasesccsepes 388.61 
For proctoring examinations .............000. 192.00 
O O $4,431.17 


Cost per student=$4,431.17-=-336=$13.21 
Comparative cost=13.20—-4.30—3.07 to 1 


Comparative costs in Professor Buchta’s winter-quarter experi- 
ment in the same course were: 


In group In group 

of 145 of 12 

Pro rata instructor ...........00- $1.26 $15.27 
For reading papers ......-.....0000 1.00 1.00 
For proctoring ......csescesscsosease 57 57 
PINS Pas gt A O $2.83 $16.84 


Comparative cost per student=16.87=-2.883=5.96 to 1 


CHAPTER XI 


CONCLUSIONS 


In the light of all available evidence, class size seems to be a 
relatively minor factor in educational efficiency, measured in terms 
of student achievement. What the major factors are we do not 
know; to be determined they must be isolated, controlled, and tested 
one at a time. Nor do we know whether there are important edu- 
cational outcomes other than achievement accruing, or at least ac- 
cruable, only from small classes, or whether experiments by other 
instructors using the same or different teaching methods in the 
same or other departments or courses would produce similar results. 
All that can be said is that in the courses investigated, the effect 
of class size upon student achievement is, in the opinion of the 
subcommittee, too slight to warrant the cost of small classes. 

It hardly seems reasonable that the same techniques of instruc- 
tion are equally suitable to all sizes of classes; yet few efforts have 
been made studiously to adapt teaching methods to class size. Con- 
clusions, therefore, are in the main based upon a comparison of 
traditional small-class methods versus slightly modified small-class 
methods. It may be that efficiency of instruction in small classes 
is now far below the maximum and that attention to technique could 
push the level of effectiveness above the maximum for large classes. 
What may be needed is a complete breaking away from tradition 
and the devising of instructional methods suited to the demands of 
modern higher education. The general coercive policies that pre- 
vail in colleges and universities may actually be doing injustice in 
the name of education. 

Changes in class-size policy, however desirable, are certain to 
be of such import and to involve so many other educational factors 
that they should not be precipitously adopted, irrationally re- 
sisted, nor complacently ignored. They should, rather, be prepared 
for; for the necessary adaptations in budgeting, organization, build- 
ings, curriculum, and instructional procedures cannot be effected 
overnight. 

Every teacher is morally obligated to contribute his part to 
educational efficiency. If he can teach, or learn to teach, larger 
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classes with little or no loss of effectiveness to his students, neither 
prejudice, preference, nor tradition should deter him from con- 
tributing that much to educational economy; but if after a thorough, 
thoughtful, sincere trial he finds that he cannot, no amount of 
pressure should induce him to continue the attempt. He should, 
instead, contribute his part in other ways; for educational efficiency 
consists in each one’s doing to his utmost what he can do best. 

This investigation of class size is by no means exhaustive. Some 
of the issues involved have barely been raised and others have not 
even been broached. Before any of them can be definitely settled 
much long-continued and carefully controlled experimentation will 
be necessary. It is to be hoped that the present study may serve 
as a point of departure for such eminently worth-while research. 
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APPENDIXES 


APPENDIX A 


A SUGGESTED TECHNIQUE FOR EXPERIMENTATION 
ON THE RELATION OF CLASS SIZE TO EDU- 


CATIONAL EFFICIENCY AT THE 
UNIVERSITY LEVEL 


I. ESSENTIAL CONSIDERATIONS 


A. COURSE 


1. 


There should be at least two sections in the same course, a 
large and a small. 


2. The course should be a well-established one, not a new one 


undergoing significant modifications. 


3. Both sections should cover the same content within the outline 


of the course. 


B. STUDENTS 


ilg 


The enrollment must be large enough to permit of careful pair- 
ing on as many as possible of the following bases. (That is, 
each student in the smaller section should be matched on as 
many bases as possible with a student in the larger section. 
If feasible, the matching should be done before the experiment 
begins.) 

a. Intelligence.—This is to be measured by one or more stand- 
ard mental tests. 

b. Scholarship.—To be based upon the average honor points 
or the average grade in previous courses, preferably at the 
University of Minnesota, over at least two quarters of 
work. For freshman students high school records must 
suffice. 

c. Sew.—There should be approximately the same ratio of men 
and women in both sections. 

d. Class.—Students should be matched as nearly as possible 
as to college class, such as freshmen, sophomores, etc. The 
more homogeneous the group is, on this basis, the better. 


C. INSTRUCTOR 


I: 


The same instructor should teach both large and small sections. 


2. The instructor must be prompted by an attitude of scientific 


3. 


inquiry toward the problem. 
If any deviations in methods of instruction or classroom man- 
agement are made between sections they should be faithfully 


recorded. 


. To counteract any effect that practice in teaching the particular 


lesson might have, the large section should precede the small 
during one quarter and the order be reversed the next quarter. 
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If the course extends over only one quarter, one section should 
be kept a day or two ahead of the other during the first half 
of the course, with the order reversed during the remainder of 
the quarter. 


D. MEASUREMENT OF ACHIEVEMENT 


J: 


Examinations.—Examinatīoòns should be given to both sections 
at the same time, as nearly as feasible. Frequent short quizzes 
are recommended in order to secure adequate bases for meas- 
urement. The more definite the questions are, the greater re- 
duction there will be in the element of subjectivity. All reading 
of test papers should be done by the same person in a uniform 
manner and without knowledge of the identity of the writer. 
If there is more than one reader, each should grade the same 
portion of all of the papers rather than all of a part of the 
papers. 


. Marks.—The procedure by which the instructor arrives at the 


final rating should be recorded in detail. This should include 
such matters as weight given to daily work, weekly quizzes, 
mid-quarter examination, final examination, notebooks, etc., etc. 
This point cannot be too strongly emphasized. A copy of each 
test and examination should be filed with the records of the 
experiment. 


E. OTHER ESSENTIAL CONSIDERATIONS 


IT. DESIRABLE, BUT Not ESSENTIAL, CONSIDERATIONS 
A. STUDENTS 


MA 


Training.—The relation of the course to the students’ previous 
training should be considered and equated if the effect of that 
training is felt to be significant. 


. Experience.—Students’ previous experience in this field should 


be noted. If it is likely to affect achievement in the course it 
should be equated. (For example, in agricultural courses the 
students’ previous farming experience would probably be influ- 
ential.) 


. Load.—The student load of each member of each class should 


be recorded. 


. Objective.—Each student’s curriculum, with major and minors, 


should be recorded. 


. Preference.—At some stage of the experiment it is desirable 


to ascertain each student’s preference regarding class size. The 
date on which this information is secured should be recorded. 
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It would be even more enlightening to secure this information 
at the beginning of the course and again at the end, with the 
students’ reasons for their preference in each case. 
B. INSTRUCTOR 
1. Professional Load.—A record should be made of the instructor's 
professional load under the following headings: 


9 aes 


h 


i. 


j: 


Number of courses taught during that quarter. 


. Number of student credit hours of teaching that quarter. 


Number of weekly clock hours of teaching that quarter. 


. Amount of time per week devoted to research. 


Approximate time spent per day in preparation for teach- 
ing. 


. Approximate time spent per day on other professional 


duties. 


. Years of experience in teaching 


(1) Total teaching experience 
(2) Experience in this department 
(3) Experience with this course 


. Character of course in which experiment is being made 


(1) New or well-established 

(2) Nature of students (freshmen, sophomores, etc.) 

(3) Nature of course (lecture, recitation, laboratory, 
etc.) 


EN AA entry A E 


Amount and nature of assistance provided. 
Other influential factors. 


C. EXAMINATIONS 
As many quizzes and examinations, both of the “old type” and 
of the objective type, should be given as possible. The sub- 
committee on class size will be glad to give any instructor who 
contemplates making an investigation all of the assistance it 


can 


in planning both the experiment and the examinations. 


Professor D. G. Paterson's book The Preparation and Use of 


the 


New Type of Examinations (World Book Co.) will be 


found very serviceable. 


D. MARKS 


All possible effort should be made to secure reliable, valid, and 
meaningful marks. 
E. TIME ELEMENT 
1. The sections should meet as nearly as possible at the same hour 
of the day. If they must meet at widely different times of the 
day, the order should be reversed about the middle of the ex- 
periment. 
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2. The total time that the students spend on the course should be 


as nearly as possible the same for both sections. If, because 
of holidays or for other reasons, one section misses a class 
meeting, it is advisable to equate that loss in some manner in 
the other section. This might be done by spending the period 
on matter that will not figure in the final results. 


F. MAGNITUDE OF DIFFERENCE IN CLASS SIZE 


The minimum size of the small section will probably be deter- 
mined by instructional cost and the maximum size of the large 
section by such physical conditions as the size of the room, 
amount of laboratory equipment, etc., etc. It is desirable to 
have as many combinations of size-differences tried out as pos- 
sible. The difference in size between the two sections should, 
however, always be so much bigger than any other variable in 
the experiment that any difference in results is more apt to be 
due to class size than to any other factor. For the results to 
have real import, it would seem that one class should be at 
least twice as large as the other. 


G. OTHER DESIRABLE CONSIDERATIONS 


Come ene ener erence reeset ro OH EF OE DE HEE EERE SOEE SHES ESER SESE O EES ra rr DD ESEEEO HEHE SEH EEHeEEHeEEHSEESOSSeEES 


RRO eee eee ee eee ee eens ee nesses rr Hess ees sn HEE ESE THESES rr rr REESE ETON EE EEE EEEED LEH rr ar rra rr rr 


SOOO nee een seen rr TEESE EHESOEOEE SESE rr rr rro rar rr rr rr rr raro rro rr rro 


APPENDIX B 
CLASS-SIZE QUESTIONNAIRE TO STUDENTS 


Crass-Size Inquiry 
To the Student: 

The purpose of this inquiry is to ascertain student opinion concerning 
large and small university classes. Please give us the benefit of your 
experience with such classes by answering fully and frankly as many of 
the following questions as you can. After filling in the form, slip it into 
the attached envelope and place it in the campus mail. No stamp is re- 
quired. Although we have requested your name, feel no hesitancy about 
any of your replies as no reference will be made to individuals. We 
solicit your earnest effort to help us with this important problem of 
instruction. 

Subcommittee on Class Size, 
Professor Earl Hudelson, Chairman. 


A. Preliminary Information 


Name of Institution eses COMES Dunn nana 
VEO Nao IN conato ns 
Your Classification: ............. Pes OMAN eiee sophomore; rres junior; 
SOC senior; ...........graduate. 

MENO IL porro o OO ieata rar ticecasene seater sre 


B. Opinion as to Class Size 
It is recognized that a class of 20 students might be considered 
small if it were an undergraduate lecture course, or large if it were 
a graduate seminar course, i.e., large and small are only relative terms. 


Number of students to be considered as the 


Predominant Upper Lower Optimum 
Collegiate Type of limit of limit of (ideal) 
Division, Course small class large class size of class 
1, Junior MO CEUNE o a Ario ENT, 
college Recitation roo one tora 
Wa WOratOry ~||viierccosssssescorsseasstess |-snvecocscseasvottevessoess lO 
2. Senior A A a roda ssssctasuseveases saves ovsenty 
college CARO lara ROO Poo 
Tauro llorona separen rotar tao 
ga Graduate ibas oca EA A a RRA 
IA A PES ra ace. EE 


Laboratory O O (A E O 
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In the accompanying outline, indicate for each type of course in your 
major field what you believe to be the largest number of students, 
that for instructional purposes, may yet be considered a small class; 
the smallest number of students that may still be considered a large 
class; and also what you consider to be the optimum (ideal) size of 
class for each type of course. = 

(Subsequent replies will be interpreted in the light of your replies above, 

i.e., large class will refer to those above the limits you have established 

in column 2, etc.) 


C. Experience with Large Classes 
(Where you want to give more detailed replies than the space provided 
permits, use the back of the sheets, identifying answers by repeating 
question numbers.) 


1. 


2. 


10. 
11. 


12. 


Approximately how many large classes have you attended in college? 
NO eneee Ren Waa eas pera rs SGU LOMO RN srecccsesesess s 11 0r MO 


ROS 
A AS 
Pr rr rr rre rr rr 
(Pr rr rr rr rre rr rr rr rn 
(Pr rr rr rr rr rr rr rr rr EEESEEESESE RSE ESSE re 
PP rr rr rr nr res roer rra rr raro rro rara 


PP rr rr rr rr rr rr rr rr rr rr rr rr rr rr rar rr rr rra 


Name of course he taughtirecccccrccectesceesesseescresveses Year taken ca. 


Why does this instructor stand out as a good instructor of large 
classes? 


PPP rr rr rre rr rr rr rra rr rr rr 
(rr rr rr rr rr rra rr rre errar arras 
(Pr rr rro rr rr roo rr rra rara corra rro rra rra rro rr arar rar raro occ... 
PP rr rr erre rr rr rre rr rr narrar rra rar ren 


PP rr rro rr rra rr rr rra ron rr rara rara rr rare 


(PPP rr rr rr DESH rr rr rra rr raras errar erre rr 
teseeesessossesessesspesossesessesesseseoseesseseesessoissesoregesossseetettecessssesssesiseesetesesrsseeesssresesesetessoestessssss 
PP rr rar rr rr rr rr rr rr rr rr rr rear rosario 
(Pr rr rr rro rr rro rr rr rr rre rr rr rar seran aro rr rara ESSENSE 
(PPP PRTC eee eee eee eee eee eee eee reer eer ere rere reer errr reese reer errr ere reer erry rs 


(Pr rr HEHE OEEHSE SESE EEEEEEE SEE rar rr rr rar rr rar rca rara raros 


13. 


14, 


15. 


16. 
17. 


18. 


19. 
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Approximately how many personal consultations (office visits for 
help with course work,—not merely to inquire about marks) do you 
have on the average per quarter with each large-class instructor? 
How many of these have been initiated by you (not due to request 
OA AA AAA oi 
How many personal consultations per quarter with each small-class 
INSLLUCLOD TA arera crono artes aE aeee EREA EIA S EEEE EEES SENE EN AE E ENEE 
How many of these were initiated by youlte..cccressccssesetsscersesssoreerscrerreseseces 
Do you feel that the student in the large class is handicapped by 
lack of personal contact With the instructor Pee rsereee.riressnterisns enesesse 
If so, what would you suggest to overcome the handicap?........cce 


Is the value of a course to you in direct proportion to the number 
of times you recite or participate in the discussion?.....cciocimmmmmmm. 


D. Summary 


20. 


Briefly summarize what in your opinion are the advantages of large 
classes? 
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NO AO O ECO aio ORO OOOO otro 


IN A OO sete E O EA EEEE eaten 

24. State frankly what in your opinion might have been done by either 
the administration or the instructors to improve conditions in the 
large classes with which you have had experience. 


(Pr rr rr rr rr rr rr rr rara rr rn 


25. Add any pertinent comment, not solicited in this inquiry. 
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CLASS-SIZE QUESTIONNAIRE TO FACULTY MEMBERS 


February, 1927 
To Members of the Faculty: 


Greatly increased student’ enrollment, unaccompanied by a compara- 
ble increase in financial support, has forced the University to resort to 
various economies. One of these is larger classes. The Committee on 
Educational Research, appointed by the President three years ago to 
investigate whatever it might conceive to be outstanding educational prob- 
lems in the University of Minnesota, appointed a subcommittee to study 
the question of class size. 

The subcommittee’s investigation is of a threefold nature. First, it 
ascertained the trend in class size during the past several years and the 
relation of this trend to the distribution of student marks. Second, it has 
for three years studied experimentally the relation of class size to student 
achievement as measured by examinations. The purpose of this inquiry 
is to learn whether any techniques of instruction or classroom management 
have been found to be especially suited to larger classes. 

The results of this inquiry will be made available to all faculty mem- 
bers. It is hoped that you will give the subcommittee the full benefit of 
your experience by responding freely to all of the questions that you feel 
competent to answer. Since your identity will be held in strict confidence, 
please respond frankly. Your name is requested in case some of your 
answers are not quite clear. Mail your replies as promptly as possible 
in the attached return envelope. To be included in the tabulations, all 
responses must be received by March 1. 

Subcommittee on Class Size 


Eart Hupetson, Chairman 
Preliminary Information 


INGLE E OOPS O RANK eos store emo 
COMES. aora Dept. cessisse rinnen sese arse 
IRAAN ALAE O E e a E O E EES TAS Dd ERC PTE R 


A. Limits of Class Size 

It is recognized that a class of 20 students might be considered small 
if it were an undergraduate lecture course, or large if it were a graduate 
seminar course, i.e., large and small are only relative terms. In the fol- 
lowing outline, indicate for each type of course in your special field what 
you believe to be the largest number of students, that for instructional 
purposes, may yet be considered a small class; the smallest number of 
students that may still be considered a large class; and also what you 
consider to be the optimum (ideal) size of class for each type of course. 
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Predominant | Number of students to be considered as the 


Collegiate |Type of Upper limit of|Lower limit of; Optimum (ideal) 
Division |Course small class large class size of class 
Lecture 


1. Junior Recitation 
college |Laboratory 


—— _ eee 


Lecture 
2. Senior Recitation 
college  |Laboratory 


A — aAA>—ú YI _ _ _  ___ SS 


Lecture 
3. Graduate |Recitation 
Laboratory 


(Subsequent replies will be interpreted in the light of your replies 
above, i.e., large class will refer to those above the limits you have estab- 
lished in column 2, etc.) 


B. Experience with Large Classes in College 
(Where you want to give more detailed replies than the space provided 
permits, use the back of the sheets, identifying answers by repeating 
question number.) 


1. Indicate by a check the approximate number of large classes you have 
taught in college: none........ HONESTO VA LLO LOS OA on 

2. What was the approximate size of the largest class?..........s..isereersececeseeeoses-e 

CACAO ee 4 Name or COUSO eeaeee eE aa AE E EAS 

5. Predominant type of course: lecture, laboratory, recitation, other 
Gndica tE) ecc ea A Ee AAEE 

6. Predominant type of student: freshman, sophomore, junior, senior, 
graduate? oeaio eiee n era a E 

7. Course was elective, required and was new, well-established.........:sesc0 

8. Underline reason for organization of your first large class: economy, 


too few teachers, shortage of classrooms, heavy student election, as an 
experiment at your request, other reason (please state). 


Pree errerere rer rrc eee ere rr etree tect eee ere rire ere ere reer eee eee errr rere rara ere rere 


ee eee ee ee enen renee rr ESSE OEE E SEES OSES SESE ESHA rr HESS EES IEE EEEE ESOS ESSE HERES EEE E EEE rar ra rra rr rra rr rr 


10. Has experience with large groups made any change in your attitude 
toward such classes? If so, exploten ea E 


PPP rr rr rr rara rr rr rr rene rre rr 
PPP o rr rr rr rre rr rr rra rr rr rar arras 


PPP rr rr rr rra ree rr rre naar rre rr rare 


. Check in the following list the factors upon which you base the final 
marks which you assign to individual students: 
(a)i Gross accomplishment in subject; 
(De Improvement in subject; 


1 


| 
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(Seca Industry and application; 

(dQ) er Mental ability ; 

(os. Personality of student; 

(ieee: Maturity ; 

(Sincere Regularity of attendance; 

(Maa Initiative and originality ; 

(A Attitude toward teacher; 

(Dies Class—i.e., undergraduate or graduate; 

(MN Participation in class discussions; 

(Dios. Others pleaser lis tercer anio cancionero since 


PP rr rr rr SEES EEO rr rr rro rro rr rr rca rr rara arar rara rre rro 


12, Indicate by checks which of the following devices you use to measure 
accomplishment in your subjects. Please star (*) those which in your 
opinion are particularly fitted to measure achievement in large classes. 


(a Objective final examination (A Notebooks 

(Da Essay-type final examination (h)... Term papers 

(DS Objective mid-quarter exam. (i) ........Frequent problems 
(DA Essay-type mid-quarter (IS Class reports 

(ies Frequent short quizzes (hk) eee: Demonstrations 

(a Personal conferences Ms Class discussions 

(Y A OIEA State) A A AAA AAAA A 


C. Assistance 
13. Have you had assistance in conducting your large classes?.........:eceee 
14. Who assisted you, graduate student........ y instructor........ OE 


15. What was nature and extent of the assistance? (e.g., taking roll, read- 
ing papers, preparing mimeograph articles, assembling illustrative ma- 
terial mete EU A OPS AO 


16. Was your assistance all outside of the classroom? If not, explain. 


esoeocooasosccosesoscesoeooooooeosevososopooooosossooesoosooeosoopoovososoossossssoveevoopseoovessssosposennossoososeeosssosasosossesese 
A rr rr rr rr ra 
AAA 


17. In your opinion, what kind and what amount of assistance is most 
uselullastan aid to large class INStruUctiorn vecrserssisesetersasseascainessertsrarrtasteeray: 


AA 


rre rar rara 
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D. Teaching Procedures 


18. What teaching methods have you found most successful in your large 
CLASSES Pit PO EE EA A AD ice 


PP rr rr rr rr rn rr rr rro 
(rr rr rr rr rr rar 
(rr rr rr rn rr narrar rn rr 
Pr rr rr rr rr rr rr rr rr rr rr rr rr rr 
PP rr rr rr rr rre rr rr rr rr 
(Pr rr rr rr rr rc rr rr rr rar rr rra 
AS 
AS 


AS 


19. What methods of class organization and classroom management have 
you found most successful in your large Classes? in....cc-cssecerosessossscesssecvercesnte 


PP rr rr ren 
PP rr rr rr rr reese eer ree errr eerie [o 
AA 
PP rr er rr rr rre re rr rr rar 
(Pr rr rro rr rr rra rr rra ro rro rr rro rra rr rra roo 
A A 


PP rr rr rr rr rr rr rr raras narrar reso 


20. Did you find it necessary or advisable to depart from or modify your 
customary procedure with small or medium-sized classes in any of 
the following functions to adapt them to large groups? If so, please 
explain briefly. 

(1) Assignments For eroicssccacororaccesesernssscesencecteonssersanseceseuters seeertene A a e eee 


(rr rr rra eee rece eer errr tere eer rere rss 
COE n ene eee e ween ee ee ee Ee EE Fane EE EERE EE ESE EH EE ST HENCE FEST EEE E EEE SEEN ESTEE SE EEEE EEE EEE EEE EEEEE ESTES SEESEE SEES ESSE EES E ESSE S EEE 
Preece er erer er eee reer Cree er ere terre retire rn t etree reer eer rere reer reer rer Terre ries 
Cee e eee eee n nee e eee ee eee eee er ee ee neste OEE EEG see ESSHAEE EEE HESEEEOS TREES EEE EEEE rr rr rr rr rr rar rr erro 
Porro rr Vere Serer ere e rere rece errr eee eer reer eee e reer errr rr eee 
Eee eee eee E HOH TEER EE FEO E EERE EE EU EEE RHEE EEEEOHEH ES EO HES EEDEOO EEO SEES ESSE EOE ES HSER ESSE ESHER EEE ESE EEE rr EES TES ERD EH EEE E SEE 
reece eer eee eee eS eee eee ee eee eee ee ee eer ert ere eres 
SH Oe eee e ee eee eee ee rr rr SEOEEEE EES OEEHESOE SEEDERS ETES SEES EEE SERS SHEE OE ER ESE EE ESS 
seeoseressasssesssssesesosesstesesetesessrasetscssssesan 


Ssressesessesessesossooressesessessesetosssesesspesecoteesesseesetesessserrorerressrereereeesseessereteseressseseseeasessrress 
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ga E A E aa 
eee ea Signs ain 
Bt Sem es Pine no a 
o ent ON n 
a a ATI 
A EN 
PO Te Ol ÓN 
tress ett A a re E 
se EE O a ne 
O en ne 
is E ces E eer 
I Oe ee aa es ys A vt OG 
ee RS ununueueens 
E CONE E 
R T E E AA 
A a A T E 
A E A ee ene 
Re ln a o cead sian 


rr rr rr rr rr 


E. Physical Conditions 


21. 


Indicate under the following heads the physical conditions, which in 
your opinion are most conducive to effective large-class instruction. 
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22. Whati type of seat 1S Destacamento tamiento tirao PE 
23. Should seats be arranged in straight rows or circular Poocncicconicinononocionenanenos 
24. Should floor be pitched or level? bareira aer o A A A 
Zor What type of artificial ohne ran lat EE 
26. Should a raised platform be provided for instructor ?.........-esser.sinereressrenrr 
27. What PO should be made for illustrative material P.cocnicnianinnns. 


AAA 


F. Summary of Advantages and Disadvantages of Large Classes 

31. Please list what you consider to be the advantages of large classes. 
Star (*) those advantages which you feel can accrue only in large 
classes. 


al 


MO A 
32. Please list, similarly, the disadvantages of large classes. Star (*) 
those which you feel are inherent to large classes. 


MO AA E O Odo oscar 
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34, What educational aims are large classes least adapted to realize? 


ereeeeneee 
AO TN 
PPP rr rro rr rr rr rro rro rr rr rr rr rr roo rr reer rere errr reer eer eee ero ee 


35. Which size is better for developing student initiative ?....s.s.s...sersreireceessss 
36. What type of student is handicapped by large classes ?.....eeeteerercreseeaceee 


39. What effect would homogeneous grouping have upon the success of 
ES ESA eE E EAA EAEE AE EEEE EE raras 


40. On what basis should students be grouped ?: c..:csccverececssscsceosesussycasetseseetssessess 
41. What relation has the size of class had to the physical strain upon you? 
42. What relation has the size of class had to the emotional strain upon 

OS aao ETO COSO OE dn IE E A OOO ep E OA 


43. In your field, what type of work is best adapted to large classes?........ 
44, In your field, what type of work is least adapted to large classes?........ 
45. What kind of instructor is best qualified to handle large classes?.......... 


46. If your weekly student-hour teaching load remained the same, under 
which of the following plans would you prefer to teach: (a)... 
3 large classes; (D)).......:..-.--+ Gesmallitclassesim (Gace: 2 large and 
2 small classes? 

47. If you have ever made an experimental, quantitative comparison of 
the relative effects upon pupils of large and small classes, what, 
briefly, were the results Pl... cnomenconioncancnnonccncnocanonconoonanonenoncnenanrinn corran con cononcsoncnnsneoos 


rar rn nn rra 
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48. What, in brief, is your attitude toward class Size Pociones 


AS 
AA 
AAA 
RARAS 


AS 


49. Remarks (Use this space to include any pertinent comments not 
Solicited in thissinguiry,) enero oare e A EE AT AAA e rd EEE ON 


AA 
AS 
PP rr rr rr rr rr rc 
AS 


AAA 
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